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TRANSFER MECHANI SM AND TRANSFER METHOD OF
SEM CONDUCTOR PACKAGE Technical Field The present

WO pooen6a3eh rel ates to a transfer mechani sm andP@I/KR2004/003339
transfer nmethod for sem conductor packages, and nore
particularly to a transfer nechani smand a transfer
met hod for sem conductor packages, in which a
predet er mi ned anmount of sem conductor packages adapted
for one-tinme photographing capacity of a vision

| net antANSPERCIECBaNsR S LR aRs ReBaliiioD Or™™
apparatus. Background Art Cenerally, in order to

fabricate semc ) duct or “ chi ps

havi ng highly i stich™as transistors
and capacitors, are attached to a sem conduct or
substrate nade fromsilicon and an upper surface of
t he sem conductor substrate is nolded with resin.
Af t echnigal Bigldii ng process, a ball grid array (BGA)
playing a role of a |lead frame is bonded to a | ower f
sur %/"h@ eresentt ihuersom relatas o taotrarstdy shechbrissuahl 4 hahsfetheethod for
BGA is electrically communi cated with the

semgeniheaom padkagess lahg snordharticubaryate B grapsRE @S hinsisHadndi £ Sransfer
out with respect to the sem conductor substrate by -

meth®ebfts seficndabnpackagds] ewhichey b¥etedtiaéd kBuRbf semiconductor
i ndi vi dual sem conductor package. The above processes

paclaiges genesdafol Yne-aiklesshoogrieplbadabitf o Ph UESSinsplhibE a;atas is

the singul ati on process has beéen fini'shed, a shin

ickBd Q5 85% At siGRIdsh &S
Pk 0893 JA A IR BBARR ST R RESER Ll
renove inmpurities froma surface of the sem conductor

package. Then, an inspection process is carried out

\émhtgiglgmgatmtto each sem conductor package in order to

~of the sem conductor packages. That is,
gfete éx?eltr%lfys ﬁg\g&ﬁ?ﬁ‘q gom@asl)I}icgi% gerﬂ%cgnr 'c{?)? &rclggg%g,s gesl’nilggﬁ/d%ctor chips
having highly integrated circuits, such as transistors and capacitors, are attached to a
semiconductor substrate made from silicon and an upper surface of the semiconductor
substrate is molded with resin. After the molding process, a ball grid array (BGA) playing
arole of a lead frame is bonded to a lower surface of the semiconductor substrate such that
the BGA is electrically communicated with the semiconductor chips. Then,‘ a éawing
process is carried out with respect to the semiconductor substrate by means of a sawing
machine, thereby obtaining an individual semiconductor péckage. The above processes are
generally called a “singulation process”. After the singulation process has been finished, a
washing process and a drying process have been carried out with respect to the
semiconductor package so as to remove impurities from a sutface of the semiconductor

package. Then, an inspection process is carried out with respect to each semiconductor

package in order to check defects of the semiconductor packages.
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sem conduct or package is transferred to a vision

i nspection apparatus by neans of a sem conduct or
w@awRaes7i ransfer unit. A conventional sem conPUK&R004/003339

package transfer mechanismis disclosed in Korean

Pat ent Lai d- Open Publication No. 2002-0049954, which

has been filed by applicant of the present invention

with the title of "Handl er g;stem For Sawi ng

Sem conductor Devices". FIG 1 shows the conventiona

RN PRI HUEAT RS dHRE BN EL plerd finifhed, the

W ng 't conventl ona

sem,conduct or package transfer. ne l.sm_In Fl 1
ser PN AT B ALY Je P goed I dngrototy Bop ey era el hy heans of a
machi ne, akwashi n% glPaJﬁhi ne, and a dry machi ne,
sempcOBAWEPT RASKIES FARSIIYPYi on, reference character T
represents_a tray, which is nounted on_a tray .feedey.
S UCH coRMeNtional SerHGOTSAFORBAkaE BRI Tephpnigp f gisclosed in Korcan
accommodat i ng. sem conduct or gackages therein, and |
Pateng Leide@psn aldereNoN2 QMR 498, svich hagybasp dided hiyapplicant of the
machine for nounting the tray T thereon. The structure
presefit inhentioarvditethe $ijle tof fHamd e Sfistegn ForSawiog Scalicondneter Pgvices”.
di scl osed i n above Korean Patent Laid-Qpen Publication
No. FRB.02sho04 385 donivaniietahsdmicemivctoe phckago tiangfer mechanism.
description will focus on the sem conductor package
t rapgk.el iFecpRni wew Abembigostlyi shotig the cenventional semiconductor
sem conduct or package, which has undergone the saw ng,
pacMs NiriHdfed e dhalisPO TAIFICR SIS @sfelshcaRABGCcREs BNEV saidi Dgrepresent a
machine S, the washing machine Wand the dry machine -
sawglrg icRinE K § wiéhiy rRadhdfek 388 #idURadhind, rbSherAdell 0asleddition,
o a turntable 25 of a package transfer unit 20. The .
r Q2 AREEOR thitgud bR bablyered h that th
R
plckup un Inel. ' i Ck , '
o B ey LY 008 RaabEaRlngbEs el po b e i, nd
transfer th em conduct or package t Vi Si .
S R G B0 BRPOAEthuPe T g e oy 1
thertecr)r? nfﬁees%gt%ré 8f %h%ehandler system including the above elements is disclosed in

above Korean Patent Laid-Open Publication No. 2002-0049954 in detail, so the following
description will focus on the semiconductor package transfer mechanism.

As shown in FIG. 1, a semiconductor package, which has undergone the sawing,
washing and drying processes by means of the sawing machine S, the washing machine W
and the dry machine D, is picked up by a package pickup unit 10 and loaded on a turntable
25 of a package transfer unit 20. The semiconductor package loaded on the turntable 25 of
the package transfer unit 20 is transferred to a pickup unit including a pair of pickers 30,
which are aligned in opposition to each other in order to transfer the semiconductor
package to a vision inspection area. When the semiconductor package is transferred to the
vision inspection area by means of the pickers 30, a fixed vision inspection apparatus 40

inspects the semiconductor package. The inspected semiconductor package is loaded on
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vi sion inspection area by neans of the pickers 30, a

fixed vision inspection apparatus 40 inspects the
wa@essoesdct or package. The inspected sem condRCT/BR2004/003339

package is | oaded onthe tray T according to the result

of the vision inspection for the sem conductor

package. Then, the tray T is, noved into the tray

nmounti ng nmachi ne M by neans of the tray feeder so that

the tray T is nmounted on the tray nounting machine M

the g%%gﬁa%?lgrg?r{é NG PLGlt HrShe bﬁi’éﬁviglgapecﬁ&? ?C{I‘q%lg rger%fgo QR tor rRackage.

n sem conduct or package trans cnant s

e iy P S SRR ) oy s
o BRSSP RS B 0l B SRS B .

packages adapted for onpe-tine inspection capacit ‘
( t hHoweser, oaeording EhotBBgF%fb‘f?PH@na@aﬁ%lE’icP ucsr tlﬁgkage transfer
fixed vision inspection apparatus 40. |In this case,
meaqpheikp hayiae tthanabose $pEiEe: eRsamentt ple the spmineadeqtey packages
packages may be del ayed. In addition, since the
trangfierké e the(fixed ovisien ingnetionppacais f49rbyeingans of the pickers 30 may be
sem conduct or packages, respectively, bK alignin i
largei ¢ien s gmedetanoirsdoamperskely ssmiconduckar rgackages ffdan@a for one-time
vi sion inspection apparatus 40 nust wait for the

inspeetidrc @aparityo (thpiadd agestimet photbgraping keapacidf) bhvibe fixed vision
gat hered ei ght sem conductor packages, so the vision

inspeBSRESIpatitus 4. T4 Hi8s 668) siokgaidaransfee kpgatonssfor the semiconductor
inefficiently delayed. In addition, the conventional

pachdodh Qihyl BESREAeHOm dditid)Qiree Mhe PIARES BOTard dedi@@Stioitfansfer cight
carried out through transferring the sem conduct or

semgz%‘hﬁfi‘&&spe{c a%£%eE¢e&ﬁde1yj 1?'0912%&1{?& it deBficaHaRao A batkaddd in a line,

nmeans” of The pickers igned in opposition to
e e
the pickBS BB IGEE L P BRI 3pEieeS, DRk FhicH iklion for

the SORRLEBR PROPETHS FEUNFEOROETGR: packages in he fi xed
x: zlﬂlg gdclhtr;cs)rg etl'(iet icgnrl/egggr% %Eslilosn ié;rlcs)f)ecgcigrel rt‘()erbt¥1e %g%{c%gid&]c(%ort Ig]a%kages is
carried out through transferring the semiconductor packages to the fixed vision inspéction
apparatus 40 by means of the pickers 30 aligned in opposition to each other in order to
share the vision inspection apparatus 40 by half-and-half. Accordingly, since the fixed
vision inspection apparatus 40 is shared by the pair of pickers 30, only a half of the vision
inspection area is utilized when performing the vision inspection for the semiconductor

packages in the fixed vision inspection apparatus 40, thereby degrading the vision

inspection efficiency.

Disclosure of the Invention

Therefore, the present invention has been made in view of the above-mentioned
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i nspection efficiency. D sclosure of the Invention
Therefore, the present invention has been nmade in view
w@booshe23zbove- nenti onedprobl ens, and it is an PUOj/ERR008#003339
the present invention to provide a transfer nmechani sm
and a transfer nethod for sem conductor packages, in
which a pickup unit is provijded to instantly transfer

t he sem conduct or packages to a vision inspection
appar at us by picking up a predeterm ned anount of

prob ?e{lg% ¢ E%U 9 kf‘@l é)rc%gﬁlﬁﬁg&t{o?lrto ?@vﬁé En?ransfer mechanism and -

rap apac VI SI on | nspec 1 on

par at ot her ect t he rnesent e

a trglten BEGL @P Srehfropdithdiotackhecs, RHTE A nibCBAL 3 phcyiced to
for se conductor acka mhjch av g

instq RIS AheatrgaPTEIo BAEABe1 (et VRO EIREIoR APREEFS By dicking
in a direction across a nmovi ng route of a

up dernredmiernunet PReWHgE pﬁ%wenﬁ%mtqr RaqkEey 2fapteci i ngne-time
the vision inspection efficiency for the sem conductor

photogrsiphingsapaditynf dles vigion espesHsm apRateHls. above obj ects,
according to one aspect of the present invention,
t heApother phjesti afdtic aresentiinvantion inio pavidadetransiy gheshanism and a
mechani sm conprising: a plurality of pickup units,

tranyfi efettadeforoealidondadtongackagésafin veicle advmgnump@nteon apparatus is
direction and operated individually fromeach other;

provadséll uchi thatoif chid aReetih andiegefian atress & msdvahg exht@of assmiconductor
noving route of the pickup unit in order to inspect

pack £ epicRuP fudif) ethsRBY CRBLMGLAE HRCkhfes ildpaaideeffidency for the
ereto by nmeans of the pickup units, wherein the

Sem{yoﬁgﬁu% ckspeBl Ck up a predeterm ned amount of
sem conduct or packages adapted for one-tine

photogrPH ﬁ%ﬂﬁ‘f teYatBle LBRCY 8¢@RihHIPBRE h&dct of the present

appar atus an tantly transfer the sem conduct or

A o
plurgla’ry o%% rs]e\gvhlcﬂ afe movable along a shaft extending in one direction and
operated individually from each other; and a vision inspection apparatus installed across a
moving route of the pickup unit in order to inspect defects of the semiconductor paékages
transferred thereto by means of the pickup units, wherein the pickup units pick up a
predetermined amount of semiconductor packages adapted for one-time photographing
capacity of the vision inspection apparatus and instantly transfer the ‘semiconductor
packages to the vision inspection apparatus.

The pickup units pick up and transfer the semiconductor packages aligned in a
matrix pattern of multiple columns and multiple rows (m x m, wherein m 2 2).

The vision inspection apparatus is controlled in such a manner that the vision
inspection apparatus is operated in relation to operations of the pickup units, and the

vision inspection apparatus moves into a photographing area allowing the vision

inspection apparatus to photograph all semiconductor packages held by the pickup units,
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matri x pattern of nultiple colums and multiple rows
(mx m wherein m> 2). The vision inspection
W@pPanexsss is controlled in such a manner thatPCTER2004/003339

vi sion inspection apparatus is operated in relation to
operations of the pickup units, and the vision

i nspecti on apparatus noves i§1to a phot ographi ng area

all owi ng the vision inspection apparatus to photograph

al |l sem conduct or packages hel d by the pickup

| sem conductor pac e pickup
ther st bR R R AR il ST st al | ec
Cr andRorOR ABEBHVE GHEtiEEor DACHAYaBYEm heploohith package

I hspection apparatus_after, a dryin rocess for .the. .
transfgh kin SRR T TRRSHAGEE HRLCHIROF | kRS  toa e vision inspection

sem conduct or package tray nounting unit, on which th
apparaivs @HRtAENoRe PEREyes the ETHEAMUEET arelagenh’s ke rtﬂﬂsthegs and a

I nspection process for the sem conductor packages has
semisopdudtonpatkege tryemgwringowmt catbwhisdc lhegeerieendyror packages are
mechani sm further. i ncl udes a pair of sem conductor '
moypdck affer treishemspaetivs . precesh foe e semiconductor piekgees has been
transfer unit includes a noving frame, which is
finishedabl e al ong a shaft extending in one direction, and |
a turntable including a | oading groove part on which

t he THRME@AROMI: patkagamnsice heddainafitan axcludas a pair of
space part, the | oading groove part and the extra

semBRBEEtBRpIckAEL Ak SFE Ik SEachaleigedductdn Padkage transfer unit includes
sem conduct or package transfer units are operated

a movHoY bRl Whifd YMnERab1e0lIBRE oS ShaAd ek@ndink Sthnede ditection, and a
transter the sem conductor packages to the vision

cmFEGE OB B P SR
and Isag\rfﬁ%grtglns%g%% tgar?,rt?le Ilgad?ﬂsgo &{oggg Heglit ﬁg q@% ﬁ%tfra %]‘5%8 !:Htaﬁcg drb Bernately

I ’packages; r's
er r.i cLOr

alig%%]g Eg% g—ge: s ricl,élon qllctlo}{ pggk%ges Iransfernt%itts Ql?e g}?e%tgg Pn(%llijwdually from each

other so as to alternately transfer the semiconductor packages to the vision inspection
apparatus.

In order to accomplish the above objects, according to another aspect of the
present invention, there is provided a method of transferring semiconductor packages, the
method comprising the steps of: primarily transferring the semiconductor packagés to a
plurality of pickup units, which are operated individually from each other, after washing
and drying processes for the semiconductor packages have been ﬁnishgd; secondarily
transferring the semiconductor packages to a vision inspection apparatus by means of one
of pickup units just after the pickup unit picks up a predetermined amount of the
semiconductor packages adapted for one-time photographing capacity of the vision
inspection apparatus; and performing vision inspection with respect to the semiconductor

packages held by the pickup unit by moving the vision inspection apparatus towards the
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plurality of pickup units, which are operated
individually fromeach other, after washing and drying
wpeomseeses for the sem conductor packages haveP@BER2004/003339
finished; secondarily transferring the sem conductor
packages to a vision inspection apparatus by neans of
one of pickup units just an;r the pickup unit picks
up a predeterm ned anount of the sem conduct or
packages adapted for one-tine photographi ng capacity
..of the vision in cti on, . ar - a or A .
pickfg o} eSEE, PBARRT o BB IRpATon S At P Gpotding the
acga es hEId by the pickup unit by noving the vision
se *ﬁ?-%%??@ﬁ ¥Par at us towards thepi ckup unit noving
towar ds .t.he vi sion inspecti appar at us, whi l.e hol din
t he L Hivigh TREON SRERAGS OOE WF SIAR TRRSSHAR PR resplet to the

apparatus perforns the vision inspection th respect,.
SemiGoIEHEOLRAFKAZRIAET Bie ﬁﬁg&@&@%toap%%@g%sﬁeel% Biheopigkin Wit enter a
packages held by the pickup unit enter a vision
visipmsipepaction aeeaalloving thy visony inspesiionn gppargiugnto simultaneously
apparatus to simultaneously photograph the
phoserdphdhel sptioondmtic pgedeagas ata tithere.  When t he
sem conduct or packages are secondarily transferred,
t he Whekthe semhitomiucios papkddes ase pdcondatily ttumsisaci athespickup unit
aligned in a matrix pattern of nultiple colums and
pickulp the lsemicondudidn packageshtiprddinra maljx patidr ofsinaltiply/columns and
transfers the sem conductor packages to the inspection

mul@BRALHS i x B, lerdi@ 85 2P bh@ ths@htly RandPe@whe &nitb&ductor packages
foregoi ng and ot her objects, features and advant ages

in&?gﬁgﬁggﬁﬁ&uinvention wi || beconme nore apparent
romthe followng detail ed description when taken in
conjunction wth the acconpanyi ng drawi ngs i n which:
FIG 1 is a plan view schematically illustrating a

conyent onah,:35 1t BRNSMGkRL Package’ transfer mechani sm

tot

The foregoing and other objects, features and advantages of the présent invention
will become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings in which:

FIG. 1 is a plan view schematically illustrating a conventional semiconductor
package transfer mechanism;

FIG. 2 is a plan view schematically illustrating a semiconductor package transfer
mechanism according to one embodiment of the present invention;

FIG. 3 is a view illustrating semiconductor packages transferred to a -vision
inspection apparatus by a pickup unit of a semiconductor package transfer mechanism
shown in FIG. 2;

FIG. 4 is a perspective view illustrating package transfer units of a semiconductor
package transfer mechanism shown in FIG. 2 according to one embodiment of the present

invention;



FIG 2 is a plan view schematically illustrating a

sem conduct or package transfer nechani smaccording to
woep@seedsexli ment of the present invention; FlG PGI/KR2@4/003339

view illustrating sem conductor packages transferred

to a vision inspection apparatus by a pickup unit of a

sem conduct or package transf£r nmechani smshown in FIG

2; FIG 4 is a perspective view illustrating package

transfer units of a sem conductor package transfer

mec [ S : : 0 [ c)

MECHAY SISO JibGilnddffioh Bhdgt Gaflit ERRAYH Ronductor

pre I'nventi on; perspective view

illustrating,a .package tr fer unit Qf .

paclkgs; iR RGP AR TOR™: PRl o craiiig e et smbgdigpeat of the
2 according to another enbodi nent of the present

PreSIeHVé‘N‘?Ift’;%‘: FIGS. 6a to 6e are plan views illustrating
a transfer procedure for .the sem conductor packages b v
meaflG%f 68 &erficc B b rVipHE k’i‘b‘%tr%qngnéf EANSHEC PX EH’ie %Qr the
shown inFIG 2; FIG 7 _is a plan view schematically

5 semiqonduetprpackages by engans Al asemicopdudteiqackags itpgler mechanism shown

nmechani sm accordi ng to anot her enbodi nent of the

inFpeZent invention; and FIG 8 is a plan view
schematically illustrating a sem conductor package
t r afE6 €T isephaniswsdeoutidiliyillustrating hemie tomrpackage transfer
the present invention. Best Mdde for Carrying Qut the

medharviemtdcosrdiRgfte maother anbddimeny dfeherprdsent mveetiai;lando t he
preferred enbodi nents of the present invention with
ref BIGNE & 4 PlafGATBEHaligalllr Alsig@ing d senfiibendudtdr Patlage transfer
description of the present invention, a detailed

10 medi8SiSHl REbAMAh akOBWerh bHERERIT (RNpresRR {rvapfi@t.i ons
I ncorporated herein will be omtted when it may make

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention with reference to accompanying drawings.

15 In the following description of the present invention, a detailed description of
known functions and configurations incorporated herein will be omitted when it may make
the subject matter of the present invention rather unclear.

FIG. 2 is a plan view schematically illustrating a semiconductor package transfer
mechanism according to the preferred embodiment of the present invention. In FIG. 2,

20 reference characters S, W and D represent a sawing machine, a washing machine, and a
dry machine, respectively. In addition, reference character T represents a tray, which is
mounted on a tray feeder such that the tray can move along a rail while accomquating
semiconductor packages therein, and reference character M represents a tray mounting

machine for mounting the tray T thereon. The following description will focus on the
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the subject matter of the present invention rather
unclear. FIG 2 is a plan view schematically

WO kdosm62323 i ng a sem conduct or package transf erPCT/KR2004/003339
mechani sm according to the preferred enbodi nent of the
present invention. In FIG 2, reference characters S5W
and D represent a sawi nhg nmaghi ne, a washi ng machi ne,
and a dry machi ne, respectively. In addition, '
reference character T represents a tray, which is

Semﬂ'l%ﬂﬁﬁc%gr }?%k?g%%éfefr ?rf‘egﬁ&ﬁs%g ch that the tray can nove

al"ong € acconmodati ng semni conduct or :

-pack s t herej.n n r g .
B R E G Rl ernicp SR bkl ety Meb G Bofting 1o
t hereon. The follow n escription w.l| focus on
the pfESSE BRI U CGER PRt cPint dhansr S TPy da0 and o
in FIG _ 2, the sem conductor package transfer
PadﬁﬁéﬁéﬁﬁéﬁW@égglding to the presentginvention i ncl udes .
a pickup unit, a vision ingpection apparatus 400 and . a
pac laavg@e@wﬂw@wmpt the @chgﬁélm&rdq@e p&?rﬂlﬁceﬂioéllé’stuﬂ)éa le 250 of
t he seni conduct or package placed on a turntable 250 of
the pavkagaiusier unitadddfte rtrauﬂgrt the ggmicontvcipraskagee an upper portion of
sem conduct or package to an upper portion of the
the viskindnspectpe eppaatunpP@red leadg 06 sendcindador phekage onto the tray T
sem conduct or package onto the tray T according to the
accdréBigltd tlef refieofths ivision ingpetion fon thosentibendsetor padkdget or
package. The pickup unit includes four pickers 300
whi clheafickgpetiainethdes duipitkatd 300 whithese bpattedrindividually from
However, the present invention does not limt the '
cachsiBer of the pickers 300. For reference, the
conventional pickup unit includes a pair of pickers

capalligeRt, L pHsE iMRnEbA BbesSRATHAN HeGlubibeP BEHRGRkeRY300. For

al i gning the sem conductor packages in a line. Each

et S G BliPu DB RE GG g Beckpas, o iin
eigh% (s)gm{cgﬁcllﬁjcqgrspa%kfgieg IB? bl Er%ﬁg th(ens%}nigd?l(am})r f)a&ﬁ(agc‘ééciﬁ LAget he

Each picker 300 can pick up the semiconductor package loaded on the tuﬁtable
250. For instance, the picker 300 includes a picker head (not shown) for sucking the
semiconductor package and a vacuum unit (not shown) for supplying suction force to the
picker head. In addition, the picker 300 can horizontaliy move along a second guide rail
310 by means of a horizontal moving unit (not shown). In addition, the picker head can
vertically move by means of a vertical moving unit (not shown).

The picker 300 picks up a predetermined amount of semiconductor packages
adapted for one-time photographing capacity of the vision inspection apparatus 400 and
transfers the semiconductor packages to the vision inspection apparatus 400. According to
the present invention, each picker 300 picks up the semiconductor packages such that the

semiconductor packages are aligned in the picker 300 in a matrix pattern of two columns

and two rows, and instantly transfers the semiconductor packages to the vision inspection
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sem conduct or package and a vacuumunit (not shown)

for supplying suction force to the picker head. In
w@adwsnesny the picker 300 can horizontal |y novECEHK&2@4803339

second guide rail 310 by neans of a horizontal noving

unit (not shown). In addition, the picker head can

vertically nove by neans of vertical noving unit

(not shown). The picker 300 picks up a predeterm ned

anmount of sem conduct or packages adapted for one-tine

aphi ng capacity of the vision inspection

app%%%g?g-us 400 and transfers the sem conductor packages

2 PSRRI 1ARRE! B 45 A0on 5L s 00
B SO B aPRGSREP o7 e 5T SRR, 300 i o

pattern of two colums and two r and,.i nsta -tah%noftheone-

OWS, n.
changed 4& pEleg 1q pigk 3B/ 614 1o0p Rrekagesaccardineto g

. inspectionapparatus 400. |If one-tine photﬁaraggingl .
timecplipdegrenhing canqeity pkthsyision Pepestion aﬁ%ﬁ‘f‘%l“ ap@he photographing
i ncreases or a photographing area i s changed, the
areas fThatcis.the pigker 380 she Risk Woppiugalily o6 sepigapeustorpagkagsp such that .
to pick up the sem conductor packages according to )
the seamiceniduotor phckdges ereealigmed frh Srearjekes 1900 gn capalzixt pattemn efyaultiple
vi sion inspection apparatus 400 and the phot ographi ng
coluargaind ThaltiplesrowtsHen pinG kéiere30M & @randi itk Ypr an plmy whértip m > 2)
of sem conduct or packages such that the sem conduct or
accdailsag Gf crleaiad pastegrapliing b&papits k€ the3@hoh mspedtivhmpparatus 400.
pattern of nultiple colums and multiple rows (mx n,
wher@ienvidlon ?nsgélﬁiolﬁ Fpphrat®d 400XisMproMiddetd) imdpect? fefects of the
according to the one-tine photographi ng capacity of
semjddBa¥diS! ga[bkh PERE Weo? RRBERIH SappRBtus TAV® i Ab@ibly installed on a
I nspection apparatus 400 1s provided to inspect
. e C . . i N | . .
e e Skl SRR SPEGSHAY (hAE\FHE oI, 45 O e viion
inspg?tiq%garﬂp? qu"’é?tbnl%lerh(?\%%gr fi]ﬁtlraﬁgcis Ioﬁ I?lge g@?ﬁé R A RY LR %fsioﬁggspcction

[ _ e-vision rnspection appdratus 4
app%xrﬁ%ng@:)!‘o% hiove allnéoeg Wiod ti]r?spgé'ﬁocrilearre‘rfil'4£2O4i%1oordtep %o ‘PhotoBfhph all

semiconductor packages, which are transferred to the vision inspection area 420 by means

of the picker 300, thereby inspecting defects of all semiconductor packages.

FIG. 3 is a view illustrating the semiconductor packages P transferred to the
vision inspection apparatus 400 by the picker 300. FIG. 3 shows the number aﬁd the
alignment scheme of the semiconductor packages P held by one picker 300 as an example.

As shown in FIG. 3, the picker 300 used for the vision inspection picks up four
semiconductor packages P such that the semiconductor packages P are aligned in the
picker 300 in a matrix pattern of two columns and two rows (2 x 2). Accordingly, four
semiconductor packages P are aligned above the vision inspection apparatus 400 in the
vision inspection area 420.

That is, the picker 300 of the present invention may transfer the semiconductor
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apparatus 400 can nove into a vision inspection area

420 in order to photograph all sem conductor packages,
wokiosieare transferred to the vision inspecti OPCEHK&2004/003339

420 by means of the picker 300, thereby inspecting

defects of all sem conductor packages. FIG 3 is a

view illustrating the sem cg&duct or packages P )

transferred to the vision inspection apparatus 400 by -

t he picker 300. FIG 3 shows the nunber and the

al i nt _schenme of.the. sen -hel ‘o
packipe Rolfined & Topare! B BIRA HRkAE, AR A0SR S e vision
. the picker 3 used.for the yisjan.i.nspecti.on picks u
insppelF SORACE LT et RAJRE o Vit R Epheton Bppaiifus B0 can

. sem conduyct or packages P_are aligned_jn.the picker, 300
SimglingouRY PSPepalb W ACTBIOPIF o PATRIE S R PiosaiiGRndustcy package

é%. Accordi ngly, four sem conductor packages P are
trangfer pyeekAniNboecordiag §9 deoprerent FeTihcaiarayy heqpecess speed for

the vision inspection area 420. That is, the picker
the Se@nohspedonpb sempared wat the ropEsptiopalneigondygtor package transfer

sem conduct or packages P aligned in the matrix pattern )
mechfnismpincwhiohtie sndcandoctoopackiapesoare trensferedin 4 HepElcx npwherein
apparatus 400 in such a manner that the vision
n > Dsdasioi semicopdactet prkd @ acainspecmad dt artimeis| y i nspect
four sem conductor packages P5 the seni conduct or

packa@erdifddns fier semicbadicssn pakagelitngsies hévhapises efitthe present
i nvention can inprove the process speed for the vision

invenBoR ®%h | RkiABIIE Ai2E afe Widibh ilpecvny @ik ivwiftRdut wasting the vision
sem conduct or package transfer mechanism in which the

insp%@tmﬁ&@g Sé%rpfholagﬁ KOERE109¢ Erel ¥id0A iRpebibr Bpphrdti180d &sed for the
n, ) and t

erein n > Wwo sem conductor packages are

conilé?l?igﬁé:lt s%ﬁm,aotnd otht ﬁ%é(ﬁé% ‘ﬁ&ﬁﬂérr@s%én,t B&ns ﬁfﬂcﬁ% Ed ¥r the vision -

S
package transrter I sm of “t prese I nvénti on

. rald v Uil e . .
ins Cat{i] mcaa{)g l\)l\n?ggltg%rf]%&ll%tweﬁ@]?}opgd. Vet &2or 'tﬂ?ﬁ&%ﬁa QBr&E%%SéPSS% of the

\ T sion 1'nspectio a even t
e SR B T e DSE PR 80 80 Baniiants
inmi¥%ﬁ?”] so the process speed for the vision

In addition, according to the present invention, the picker 300 can instantly
transfer the semiconductor packages by picking up a predetermined amount of
semiconductor packages adapted for one-time photographing capacity of the vision
inspection apparatus 400, time delay does not occur when picking up or transferring the
semiconductor packages.

In the meantime, the number of the semiconductor packages P held by the picker
300 is not limited to 4, and the alignment scheme of the semiconductor packages P in the
picker 300 is not limited to the matrix pattern of two columns and two rows. In addition,
the number and the alignment scheme of the semiconductor packages P inspected in the

vision inspection area 420 are not limited to the matrix pattern of two columns and two

rows. In general, since the vision inspection area is formed in a circular shape, if the vision
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I nspection can be significantly inproved. Therefor,

t he package processing speed of the sem conductor
wpaokags7handl e system for unit per hour (UPH) PCEHRRR@®4/003339

significantly inproved. In addition, according to the

present invention, the picker 300 can instantly

transfer the sem conduct or @?ckages by picking up a

predet er mi ned anount of semiconductor packages adapted

for one-tinme photographing capacity of the vision

inspi%gtz e%ﬁgpi@%ﬁﬂsg Bgsgfa%éeu?ap%&q s tIh'e .rggm‘ijcﬁq%ctglo n?asckgg s HCHE transferred

ranst’erring e sent conduct or
.packages. I.n the ant i t he nunber. of. .t he .
whife i 0 Abenetion (BRRK el BE AT ByR Q! Jr bl Coppymns and pultiple
limted to_ 4, and th [.i gnment schene of .the
rows it isndut 8ot Xp‘&@i@gi%aps g?'ﬁet E‘@ WFioRdRspsefien apnagatus 400 moves
limted to the matrix pattern of two coluyms and t :
belawhs piaksr 0RIn arde, 10 SHRUTFARBRNY Heect His SaTHGsRRFPT BRekasfe. Tf the
of the seniconductor packages P inspected in the
photoigsipbing arspetthieoisien ispationappatairs 4001 fasmet an ep@val shape, the
matri x pattern of two colums and two rows. In
semipenductbr, paikages ¢dnebe trensferred syhélet hedng aligmdi in thormiederi}0 in a
a circular shape, if the visioninspection apparatus
rectiigmldrangex aan (thyt isf e serhaeanduzton >Hekdges nran be
transferred while being aligned in the picker in the

mat mhadgaiohethe EtkemBO0i qaheselotivein picknab thel senfitenduotos packages
(that is, 3 x 3, 4 x 4, etc). In this case, the vision

loadeASRERS hRaBlB P30 atdbediAB G fR\vpsrafighal\Wohdigiopd. cker 300 in
order to simultaneously inspect the seni conductor '

packa@esickdde tdasreP ik 996 &PhbPRledkS Rakberithe sethisbitiuctor packages
I nspect’i on apparatus 400 i's fornmed in an oval shape,

to a};)\gls?lrz ﬁg})g&ﬁqg}:‘%’cﬁfr}t ﬁ%‘f‘ Ell?égg‘rg%ﬂ%%gp&s LrSait fs@rﬁfc%ﬂii%@rft’&ﬂ Packages has

rgne in a rectangu
trix,pattern (that is, mx n, wherein m> 2, n > 2,
bemgﬁ Bh?%). In addition, the picker 300 can selectively

P L 75 e IR 85 R ¥ I o
package transfer mechanism according to one embodiment of the present invention.

As shown in FIG. 4, the semiconductor packagé transfer mechaqism includes a
pair of package transfer units 200, which are operated individually from each other. That
is, the package transfer units 200 are controlled such that they can be alternately operated,
thereby alternately transferring the semiconductor packages towards the vision inspection
apparatus 400 after the drying process for the semiconductor packages has been finished.

The package transfer unit 200 includes a horizontal transfer membér 220
movably installed on a first guide rail 210, a servo motor 240 mounted on the horizontal
transfer member 220 and a turntable 250 rotatably installed on the servo motor 240 so as
to be rotated by means of the servo motor 240.

The horizontal transfer member 220 is horizontally moved by means of a

predetermined driving unit (not shown). Such a driving unit includes a linear movement
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The package transfer unit 200 is provided to transfer

t he sem conduct or packages to a vision inspection
weemsias7af ter the drying process for the sen PONHRE108/003339

packages has been finished. FIG 4 is a perspective

view illustrating package transfer units of a

sem conduct or package transf mechani sm according to

one enbodi ment of the present invention. As shown in

FIG 4, the sem conductor package transfer mechani sm

systedg! #BSasta g@#nﬁl %Bioﬁ’ 3¢ ka]a%g?\xl ARG Tar ag?lhtteﬁle%:%%l‘atam?algﬁ hamd pinion

are operate I'vi dual rom ea .y >
t f its 2Q0.are . controlled suc L
ass{:lﬂgltylg’t@ﬁtleﬁggaglg nﬂu@fé? aaS{eg#)l %) ayc Iélalé(i! é]ar’oclfqu ézylgpﬁlyassembly, which is

l.y fransferring the sem conductor packages

gel}%%)%\@i%?%ﬁé%ﬁ %rlp'on I nspecti on appar at us f(lOO afther tbhe

dryi Rg_proce r.the sem conduct or packages has been

A é%w%mgk%ém?@@ Inglgles Ploodinaoraisedsa formed at an
hori zontal t sfer menber 220 novably installed on a ]
UPRRY P%ftzfacﬁ EF@O’E?F e loading gection\2s 2rkss gy lopding ravooteenhrioRS4, v which

horjzontal transfer member 220 and a turntable 250 .
the sespicpa@Icjor neskagelie lpader né a8 exiva sproe part 246, Be lasdihg gheve p

rotated by neans of the servo notor 240. The -
254G thermxdiia sprem pire 25frand elterf@ivelys atiguedz drdrelyl formingethe loading

by nmeans of a predetermined driving unit (not shown).

sectBuc52a Id oider n effedtivelyrniohdittessemiddndadtor pRKESRNIIHS Hdfhix pattern
such as a conbi nation of a screw shaft and a nut

on the ttratables? faafteraheldiyiny HOcas $8BEL canplekl, B8 Ritld S¥ove part
assenbly, or a chain and sprocket wheel assenbly,

254vdnidcthei extigeshacalphit 456038 fhAndd8n 2ath thfiaBROMY 'hf‘ élgéngir of the

4, the turntable 250 includes a |oading sectio

Itape iRk udits 2ORGInsiifAG0 bhgr §8L:. The | oading
pacsa‘egcezti on 2%2 hasgg Ioaéli ng ar oove prart 254, on which

h . dect i d.an_ex
L pecSee RN AR e b0 Bthe SRR H S e e

spact%)éléirrgg;@fa(gftr}rx? ﬁlg&?ﬁg %F%gogli %%gi % rIloart lior\égfsglyafoia&rr}g dthe semiconductor
packages on the turntable 250 without generating an error after the drying process for the
semiconductor packages has been finished, and for precisely forming a guide inclination
section at an edge of the loading groove part 254. The structure of the loading section 252
is disclosed in detail in Korean Patent Application No. 10f2000-0079284, which has been
filed by applicant of the present invention with the title of “Table Apparatus For Loading
Semiconductor Packages Thereon”.

According to the above embodiment of the present invention, since the pair of the
package transfer units 200 are operated individually from each other, the semiconductor
packages are instantly transferred to the vision inspection area as soon as the
semiconductor packages are loaded on one of the turntables 250. That is, upon receiving

the semiconductor packages, the turntable 250 instantly moves towards the ‘vision

inspection area without waiting for the other turntable 250 until the semiconductor
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section 252. In order to effectively | oad the
sem conduct or packages of the matrix pattern on the

wao eosdedsre 250 after the drying process has beRCI/KR2004/003339
conpl eted, the | oading groove part 254 and the extra
space part 256 are fornmed on each turntable 250 of the
pai r of the package transfer,units 200 symmetrically
to each other. The reason for alternately aligning the
| oadi ng groove part 254 and the extra space part 256
f e l,oadin | O [ recisely loadin

pac]?arggg E%ve be%g g&a%teé ?ﬁ%%ecﬁgérgtalﬂtfblé %5 0.P y 9

. m con ( s on the turntable 250
o DSBSy PRt e Bl FHARRRSHRE e of
S e P g W 25 T VB3 5B et i
of the | oadi ng section 252 'L% di scl osed. in_ detail

loadedr anth thea gt SARGS A6 WD o2liespiively7 gbened YR e loading

has been fil ed by applicant of the present invention
grogietiartt2dd, ean heeprevidediabl e Appar at us For Loadi ng
Sem conduct or Packages Thereon". According to the
abovis dasbidbidnaove ahe s¢reicpndustatparkagentansier msichanesng pecording to
pair of the package transfer units 200 are operated
the ipredénti iduedtion inclmdese aglairosfhgackagehtrarsséeri wotsdlf} ovhich are operated
packages are instantly transferred to the vision -
individspRE fiogn esvhedtherS s6 dlgdd agsnitt bictuseabhleo DHW cino vltqrastkyoemmster the
are | oaded on one of the turntables 250. That is, upon

senfi@RBidtbNPatit@es aPAdednthdtdonl Packaies a phealityr oft phkers 300 are
250 instantly noves towards the vision inspection area

proWiE @ ool frdsfdrhg pRidRREmIned bl F5L@nHEdnductoh @ackages

sem conduct or packages have been | oaded on the ot her

adapted B Qirne ﬁltul)té%ﬁ piﬁg r@gﬁ)a{cﬁy dPRleNBEiof m?gét%rhtpp&fatuts R80. Thus,

present inve . pairs of turntables
w8 AL B50LE B be i R 60 s,
imefits 8 epeion g P BssioOan Be provided. "

FIG. 5 shows a package transfer unit of a semiconductor package transfer
mechanism according to another embodiment of the present invention.

As shown in FIG. 5, the semiconductor package transfer mechanism of the
present invention -includes a single-type package transfer unit 200. Similarly to the
package transfer unit 200 shown in FIG. 4, the single-type package transfer uﬁit 200
includes a horizontal transfer member 220 movably installed on the first guide rail 210, a
servo motor 240 mounted on the horizontal transfer member 220 and a turntable 250
rotatably installed on the servo motor 240 so as to be rotated by means of the servo motor
240.

However, the turntable 250 shown in FIG. 5 is different from the turntable shown
in FIG. 4, in that a pair of loading sections 252 are formed at an upper surface of the

turntable 250. Each loading section 252 has a loading groove part 254, on which the
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As descri bed above, the sem conductor package transfer

mechani sm according to the present invention includes
wW@2ai62303 package transfer units 200, whi ch aP@I/KR2004/003339

operated individually fromeach other, so that a pair

of turntables 250 can alternately transfer the

sem conduct or packages | oad?g thereon. In addition, a

plurality of pickers 300 aré provided to continuously

transfer a predeterm ned anount of seni conduct or

a AN c t
semgcpﬁﬁﬁcggr\s’?a%g%aet Fsdlog&’édt, AN =h'd¥eaR Q&e%@@%rnﬂie ﬁ‘)ag]*l.ﬁngi%%ove part

I'nspection apparatus 400. Thus,

' f h ' .
254 g0 SER I B ARG At S oA ategy GBEER the loading

sp%gg of the system FIG 5 shows a package transfer

sectii 4°%of a seni conduct or package transfer mechani sm
according. to anof her. enmbodi nent. of the present }
i nvdfFiBRicrag met f?rntrﬁt}sgsmsg they gendigppdisiri Rackiee according to
package transfer nmechanjsmof the present invention

one epbpdiarest af b pgiseckippation Kl e dﬁﬁ%ﬁ’é er unit 200.
Simlarly to the package transfer unit 200 shown in
FI GFIGS. tae tai frylaze tBlpe VAWK aidlusitatings fefrangen ppogdure for the
i ncludes a horizontal transfer nmenber 220 novably

semicostiadtore fadkag¢shby frneats ofuihdesendtdnd2eOr packagevivansitiromechanism
240 mounted on the horizontal transfer nmenber 220 and

shown iAFTG.&bl e 250 rotatably installed on the servo notor
240 so as to be rotated by neans of the servo notor
240.THIRwBY®ing deb@iptishRidltleefodndd hake1sdnticoniductdr paskage transfer
different fromthe turntable shown in FIG 4, in that

@d0RI Witlfut ERASINNG BE ShwRBSwan@hAad WRIJTEEsRctian pkiep&Es for the
prOsurface 8# %%eh?%%ntableQZSO. égch Ioadin&ﬁﬁectpon 252

puré}ﬁgoflc&g,@giigﬂ&.gr oove part 254, on which

esem conduct or package is | oaded, and an extra space

par tFiI%g girfttetT g’g Gdrgi?lgiﬂ;?cegg QP\fe Qflﬁiiéo %tcﬁgnfacl% S ﬁﬁ§y békn finished,

space _ ternatively aligne ere
a tuin%b% B%kﬁlg‘ %nilt ‘168' Ip? s%%ccﬁé gé}ni%loslgductor packages from the dry machine D

and loads the semiconductor packages on the loading section 252 of one turntable 250
(see, FIG. 6a). The semiconductor packages loaded on the loading section 252 are fixedly
adhered to the turntable 250 by means of the vacuum unit. When the semiconductor
packages assigned to one turntable 250 have been loaded on the turntable 250, the
turntable pickup unit 100 is moved up so as to load the semiconductor packages on the
other turntable 250.

At this time, the turntable 250 having the semiconductor packages instantly
moves towards the picker 300 along the first guide rail 210 (see, FIG. 6b).

When the turntable 250 reaches the pickup area of the picker 300, the picker 300
picks up the semiconductor packages in such a manner that the semiconductor packages
are aligned in the picker 300 in the matrix pattern of two columns and two rows, and

instantly moves towards the guide rail 410 (see, FIG. 6c¢).
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Herei nafter, a method for transferring the
sem conduct or package accordi ng to one enbodi nent of
w0 b@sp6s3ent i nvention will be described. Fl GCBER2@4/003339
6e are plan views illustrating a transfer procedure
for the sem conductor packages by neans of the
sem conduct or package transigr mechani sm shown in FIG
2. The followi ng description"will be focused on the
sem conduct or package transfer procedure w thout

| aini ¢ . ™ g . . .
or o e 3p¢ fien 1o AXB8L G oeliols ol ABRAIsRe picker
the dry. ss for the seni cond cka

in r.0C C es S, .

300 586 T HRGRLES G0 APRCabIGI AehEa s PoiRs PRRET 30 & o time
t he sem conduct or packages fromthe dr [ D and

whep JhRiRl SR D0aHEbOT B Aton papscg a2l kel oy
section 252 of qgne turntable 250 (see, FIG 6a). The ,
senifdisidthe tasion ABIPSERAN PEAEGEY heh bede nished. ne Jaelkst o0 moves
252 are fixedly adhered to the turntable 250 by neans -

towasls theaippacpertion of the tigyeh while hekling b germicondyrdenaagkages so as to
assigned to one turntable 250 have been | oaded on the

loadt the nératzoad @%@, packages baving bbalefict ka pheumiyt T hoordingrie deedresult of
up so as to |load the sem conductor packages on the

the isioaringpectdrafor eh&tnicaiductor patkages. After thaty the dtalyel B50oved into-
havi ng the sem conductor packages instantly noves

the tr@MRLASHAZ @2 RKRT by3Meardl aifife trhefdkilérsinddoaddd onahéd traf founting
(see, FIG 6b). Wen the turntable 250 reaches the

macBirfeMbyah&as of thefpc b%ﬁr(s&QPIGIGQﬁ. pi cker 300 picks up
t he sen conduct or packages in such a manner that the -

se mlﬁ 0REihOvhNATKAGESyeAprBcurd ReBeihd chfRdRIEKSE s3Rfkconductor
in the matrix pattern of° two colums and two rows, and

pacghsd VPR | IR F A Al 220 1y s ot e
tumf'a%?e Ir)rilgl\cluepsurtlil(.3 \f\@d, %ﬁd &}beeotﬁglcéﬁ?ﬂtable 250 having the semiconductor packages
also moves towards the picker 300 when the semiconductor packages have been loaded on
the loading section 252 of the other turntable 250. At this time, the turntable pickuplunit
100 moves towards the dry machine D in order to pick up new semiconductor packages.
The above semiconductor package transfer procedure is continuousiy repeated.
The above semiconductor package transfer procedure may be realized only when
the semiconductor package transfer mechanism includes a pair of package transfer units,
which are operated individually from each other, as shown in FIG. 4. However, the present
invention is not limited to the above semiconductor package transfer procedure. For
instance, the semiconductor packages can be loaded on a pair of the loading sections 252
of the single turntable 250 as shown in FIG. 5. In this case, the single turntable 250 is
controlled such that it moves towards the picker 300 after the semiconductor packages

have been loaded on both loading sections 252 of the single turntable 250. That is, the

semiconductor package transfer procedure can be variously modified within the scope of
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300 so as to inspect the four sem conductor packages
hel d by the picker 300 at a tinme when the picker 300
WO 2@sie2s373 he vi sion inspection area 420 (see, FTERS@)}003339
After the vision inspection process has been finished,
the picker 300 noves towards the upper portion of the
tray T while holding the sepiconduct or packages so as
to |l oad the sem conductor packages having no defect on
the tray T according to the result of the vision
I nspection for the sem conductor packages. After that,
the?ﬁggﬁPgﬁm%nfs nmoved into the traypnoun?ing machi ne M

D e S Pl SRR S Bl B et
e Sk S e o SRR RS

| oaded on the_ | oadi ng sectjon 252 of the other L
t ur RteABTIBE 35 @Iféywéea&@d%fad[ A Is dnstallad) ‘f@t‘me@wgi) gpide ail 210 and
100, and the other turntable 250 having the, ) ..

a trayegridoradlufor gnidieacthagey TalRederringde FlGuwhrihe suide rggf ¢k s installed -
300 when the sem conductor packages have been | oaded

at amoutehsdé raghit sigleyeftthe oay 26i@eodil.t he ot her turntabl e 250.
At this time, the turntable pickup unit 100 noves
t owakadsrdile todthyg abaehalighnient shoyvrder FIGS. (51 aid §)phaenion inspection
sem conduct or packages. The above seni conduct or

prodess kageribd s fniile pthe cker 800 Is deinli mMuvsds tovardpawt teal. T, so the
The above sem conduct or package transfer procedure nay

tranf@r HiBR hAE iR YnspbRidnt e FOMHORhichRIucRRCH@BAres can be more

transfer mechani smincludes a pair of package transfer
redddBit s, which are operated individually from each
ot her, as shown in FIG 4. However, the present

| NV aR 10 Bik Snikioh 'HEL tbggn td%séﬁjg)r%d ah %%ﬁné&&fﬁgﬁj UtaPlis presently

package transter procedure. i nstance,
o 0 R SR e A 2 Ll o
e 3080 B e g S B BB . on e
conte:ilr(}:fl( ﬁris ?n(%eon e]attg rcoxtfer}evaﬁglrlg I%%H%Légttigr{s i} Cvl%gtelgns within the spirit and
scope of the appended claims. For example, although the present invention has been
described as if the semiconductor packages are transferred to the picker from the turntable
of the package transfer unit, the semiconductor packages (or, strips having a plurality of
packages) can be transferred to the picker not only from the turntable of the package
transfer unit, but also from any package feeding sources, if one of the pickers can pick up
a predetermined amount of the semiconductor packages adapted for one-time’
photographing capacity of the vision inspection apparatus and the vision inspection

apparatus can move towards the picker and inspect the semiconductor package held by the

picker.

Industrial Applicability
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have been | oaded on both | oadi ng sections 252 of the

single turntable 250. That is, the sem conductor
w@awRae373 r ansf er procedure can be variously npdi/KRe@4/003339

within the scope ofthe present invention. FIGS. 7 and

8 schematically illustrate a sem conductor package

transfer mechani smaccording;4o0 another enbodi ment of

the present invention. Referring to FIG 7, the guide

rail 410 is installed between the guide rail 210 and a

| | i ding.: T ferr.
1 & Al Ston, 8 B¢ SRl aekoieltp I Sitigtifiefir package
traREt° bl S Inc sehMEn bl BT "Bt "ERET, 50 present

s ect | .Process is.carried out ile.the picker 300
i RBEE R B0 8 R B onte i Cipafdoally By vt other, may
. 1inme_and, visi.on i nspectign tine for the sem conductor
Plc%dl&%é’é%d% “?Fg‘ ﬁ%‘PEﬂtr %’%&@eﬁmm@@% iprekagay adentedh foragne-time

een described in connection with what is presently
pholographing Faracditvpel (the viier ipsPselion appasai@s pandf @stastly transfer the

enbodi ment, it is to be understood that the invention
semigorgetor Paskages o theneisigh duspoetind anperatiisen twaiting tile and transfer
. drawi ngs, but, on the contrary, it is intended to
time o thoy saniisorrdustsdti fackages ons tenckduerd. Athusnthevpredine ifive@dtion can
_spirit and scope of the appended clains. For exanple,
sigaificdntiyiededeether esiting tiny end tiare delsy dedng dies efdcb@dohe handler

if the sem conductor packages are transferred to the
systemcker fromthe turntable of the package transfer

unit, the sem conductor packages (or, strips having a

p! urlaladdiionf thedehanmSpectian aphrdti#RTHh AN &Lk s iemoving route of

pi cker not only fromthe turntable of the package

the bicR&YS Rl mbed intd We ALiSR iﬁsb@dﬁoﬁ%eaﬁ%é?g%@% %@@W B8 pickers so as to

sources, if one of the pickers ca

inspRECHR! 5%%&1%%@9??%%8% doNfe S&f?ﬁzl)rg gﬂ’sgg&}o%r %@)%g#gg ﬁazl inspect the

adapted for one- ot ogr ap apac

sem¥donli @0 ﬁh%ﬁgé:etsiv&ﬂl ARRALAN Bﬁotggr%pﬁirﬁg c\e{xi)e?ciit?r.n Aiccnosrgi%(g:f;, 81% present

invention can significantly improve the speed of the vision inspection for the
semiconductor packages for unit per hour (UPH), without requiring a plurality of
expensive vision inspection apparatuses.

Furthermore, since the semiconductor package transfer mechanism according to
the present invention includes a pair of package transfer units capable of alternately
transferring the semiconductor packages while being operated individually from each
other, the semiconductor packages can be rapidly transferred to the vision inspection
apparatus.

Accordingly, the semiconductor package transfer mechanism and the
semiconductor package transfer method of the present invention can effectively perform'
transfer work, pickup work, and vision inspection work for the semiconductor packages,

so the package processing speed of the semiconductor package handler system for UPH



apparatus can nove towards the picker and inspect the
sem conduct or package held by the picker. Industria

wo\ppbieaks | i t yAs can be seen fromthe foregoi NRCT/KR2004/003339

according to the sem conduct or package transfer
mechani sm and t he sem conduct or package transfer
nmet hod of the present inventign, a plurality of
pi ckers, which can be operatéed individually from each
ot her, may pick up a predeterm ned anount of the
Cm@g@ﬁgg@ggﬁbqhuggﬁggges adapted for one-tine
phot ogr aphi'ng "‘capacity of the vision inspecti-on
apparatus and instantly transfer the sem conduct or
packages to the vision inspection apparatus, so
waiting tinme and transfer tinme for the sem conductor
packages can be reduced. Thus, the present invention
can significantly reduce the waiting tinme and tine
del ay during the process of the handler system In
addition, the vision inspection apparatus is installed
across the noving route of the pickers and noves into
the vision inspection area positioned bel ow the
pi ckers so as to inspect the sem conductor packages,
so the vision inspection apparatus can inspect the
sem conduct or packages w th maxi nrum phot ogr aphi ng
capacity. Accordingly, the present invention can
significantly inprove the speed of the vision
i nspection for the sem conductor packages for unit per
hour (UPH)5 without requiring a plurality of expensive
vi si on inspection apparatuses. Furthernore, since the
sem conduct or package transfer mechani sm according to
the present invention includes a pair of package
transfer units capable of alternately transferring the
sem conduct or packages whil e bei ng operated
i ndividually fromeach other, the sem conductor
packages can be rapidly transferred to the vision
i nspection
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apparatus. Accordingly, the sem conductor package
transfer nmechani sm and the sem conduct or package
wo ea@n®6srs met hod of the present invention can PCT/KR2004/003339
effectively performtransfer work, pickup work, and
vi sion inspection work for the sem conductor packages,
so the package processing spged of the sem conduct or
package handl er system for Hcan be significantly.
i nproved. Clains 1. A sem conductor package transfer
Cl.rrechanismconprising: a plurality of pickup units,
i ch are novabl e al ong a shaft extending in one
di rection. an erated.individual Ly f .each ot her
andb b 5rBieBRty il HalhES it ko OAPRERE D 70 0C"
nmovi ng route of the pickup unit in order to,ipspect. - .
ot e B chacisim ettt A s ayBettie hanafl MafFading in one
_thereto by neans.of the pickup units, wherein the :
diregfiqrvand qpsiated lﬂfi’é’%ﬁ@ y gfoa} garBiodhst 9 amount of
sem conduct or packages adapted for one-tine ) L
phot sipiapinspegtien ppraratys otallad agoss »movinggeute; of the pickup unit in
apparatus and instantly transfer the sem conduct or
ordepae kmpgest defectshod the ssimjporidusion pa¢kogesippuramedghergto bynmeans of the
sem conduct or package transfer mechanismas claimed in
pickep ainits, lwhesbiartbe pickie upits kigk uprd predgiemkinep amauintt of samicomductor
t he sem conduct or packages aligned in a matrix pattern
pacl@lgestlldptdd for oak-timrsplancgraphing pheacitpws tifenvisiom inspeetiai apparatus
m > 2). 3. The sem conductor package transfer
and TEREHAR IRk the|sainfide dbdloCharkaged t®thediisivd Bispidtioh apparatus.
Vi si on i-nspection apparatus is controlled in such a
manner that the vision inspection apparatus is
operated in relation to operations of the pickup
uni %5’{ heasréﬂli{:](;}ﬁuw& g&ﬁia f‘ﬁ&ﬁs%ﬂ RECHARRA! Al IS nEBVE elalA 19 wherein
a photographing area afl ow ng the vision inspection
apparat us t. ] c : :
the ABREP B3 3k BE A AR e ERTLSANA bR RECHEHER i o mate

pattgrfn o%lnllultslglrerlcgﬁlrr]n%lél%trlg rmlﬁgfllé 89%s (m x m, wherein m > 2).

3. The semiconductor package transfer mechanism as claimed in claim 1 or 2,
wherein the vision inspection apparatus is controlled in such a manner that the vision
inspection apparatus is operated in relation to operations of the pickup units, and the
vision inspection apparatus moves into a photographing area allowing the vision
inspection apparatus to photograph all semiconductor packages held by the pickup units,

thereby inspecting defects of all semiconductor packages.

4, The semiconductor package transfer mechanism as claimed in claim 1 or 2,
wherein the vision inspection apparatus is installed between a semiconductor package
transfer unit, which transfers the semiconductor packages to the vision inspection

apparatus after a drying process for the semiconductor packages has been finished; and a
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4. The sem conductor package transfer nmechani sm as

clainmed in claim1 or 2, wherein the vision inspection
wW@pEanea3ss i s installed between a sem conduct oPCPERR@GH03339

transfer unit, which transfers the sem conductor

packages to the vision inspection apparatus after a

dryi ng process for the sem ggnduct or packages has been

fini shed, and aseni conduct of package tray nounti ng

unit, on which the sem conductor packages are nounted

s BB 8RB A S5 P Mot pcknses e
B AP 03] S B SREh AR B e

.sem conduct or package transfer units, wherein each’
fh“i@ 1 conduct or package transfer unit includes a noving
frame, which is novable along a shaft extending in one
direction, and a turntable including a | oadi ng groove
part on which the sem conductor packages are | oaded,
and SaFhexeemicondueter paskege trasipoBgrapism 6o viaipead dn glggm 1 or 2,
the extra space part are alternately aligned, and the = -
furtleenioopdsiog oz Eac kdgeenticembBictor padkage aranstep ennitsedwherein  each
individually fromeach other so as to alternately
semidoadsdter pickeges rastanohitcinciudgrar kagyas frame,hehich 3§ oovable along a
i nspection apparatus. 6. A nethod of transferring
shafb exicading e bt dipagivages], a funstalbie ihkadiag apeddnggrobepart on which
steps of: primarily transferring the sem conduct or

the PRki88ERIIrPadkdtey afd lobiePind bk lkka UpddeSpartMieCIdading groove part
operated individually fromeach other, after washing

and 3 ey §0M3e aRCRS S88mbRLy hihed M E BRAETAINdRSEK pEGS.ge transferA
have been finished; secondarily transferring the A

unit§ &A%k 08%?&% O/ dRAGKR feﬁofrp ea?P{i qcth%n shNSP8E hiRfnately transfer the

appar a y neans one of pickup units just after

semicd RGBS BedSe o POf SRR T e O T
phot ogr aphi ng

6. A method of transferring semiconductor packages, the method comprising the
steps of:

primarily transferring the semiconductor packages to a plurality of pickup units,
which are operated individually from each other, after washing and drying proces'ses. for
the semiconductor packages have been finished;

secondarily transferring the semiconductor packaées to a vision inspection
apparatus by means of one of pickup units just after the pickup unit picks up a
predetermined amount of the semiconductor packages adapted for one-time photographing
capacity of the vision inspection apparatus; and

performing vision inspection with respect to the semiconductor packages held by
the pickup unit by moving the vision inspection apparatus towards the pickup unit moving

towards the vision inspection apparatus while holding the semiconductor packages.
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capacity of the vision inspection apparatus; and

perform ng vision inspection with respect to the
wa@eossoa@sduct or packages held by the pickup uniBCHKR2004/003339

novi ng the vision inspection apparatus towards the

pi ckup unit noving towards the vision inspection

appar atus whil e hol ding the,sem conductor packages. 7.

The nmethod as clainmed in cl&im6, wherein the vision

i nspection apparatus perfornms the vision inspection

with respect to the sem conductor packages after the -

sem conductor packages held by the pickup unit enter a

Vi si i nspecti on_.areg .al |.ow he. v sion. ins on
appa aieTEGod a0 i Rorba By L o ringrghio Boparatus
em conduct or, ackages 8. The hod as ai med
PerfRFR e, VISR rEinGSIh Rt FEPERrPe d%fé%l&?n(%a a@@%aga? gfter the
secaondari | transferred t he pickup unit picks up the
semiGORIB AL ){‘@Eesp]é‘?,lﬁ dhe pickyn éraut. Gty %ﬁtsrqwna@ﬁcper gregrallowing
mul tiple colums and nultiple rows (mx m wherein m>
the 2jsiem enspeeticananparatus ies Siaruiapenaslyephategran 1l ofpﬁ)@k@gé@onductor
to the inspection apparatus.
packages.

8. The method as claimed in claim 6, wherein, when the semiconductor packages
are secondarily transferred, the pickup unit picks up the semiconductor packages ahgned
in a matrix pattern of multiple columns and multiple rows (m x m, wherein m > 2) and

instantly transfers the semiconductor packages to the inspection apparatus.



