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VI SI ON | NSPECTI ON APPARATUS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present
invention relates to a vision inspection apparatus,
and particularly, to a vision inspection apparatus
capabl e of inspecting external appearance of an

el ectroni c conponent. 10 2. Background of the

I nvention An el ectroni c conponent may not drive or
maVISION INSBBEGTAIONARPARATIHS ocesses. Wien t hese

mal - functi oned el ectronic conponents are presented on
the market, the reliability of the electronic
conmponent may be |owered. 15 Accordingly, a plurality
of BACIKEBOMNRIQF g¢il tNVENTIOGNas to sel ect good

el ectroni ¢ conmponent through various inspections
before the electronic conponent is presented on the
mar ket. A vision inspection process, one of the

vari ous 1.rBipktof thednverstidro i nspect ext er nal
appearance of the electronic conponent, such as a 20
mar ki ng Fhaipeesemdtviitionaelitesto halidioginspeation kgparatus, and
damaged, and whether any crack or any scratch has

ocpaticaRrlyHoGa vikiors irspectun appaidids 2apabiei dfungiectingxternal
a strip type vision inspection apparatus in

acgepeLante W BA did@rdi® ¥8ipoRBAt. art. The conventional
strip type vision inspection apparatus conprises 25 a

Ioadlng unit 500, a first vision inspection unit 510,
a second vision 1 inspection unit 520, and an

i nverti ng ﬁé‘él{r%éél‘?d Wil’fé‘ln@éﬁtl mst alled in aline. The

el ectronrc corponent transtferred by a transfer tool
550. An electronic component may not drive or mal-drive due to inferior

processes. When these mal-functioned electronic components are
presented on the market, the reliability of the electronic component may be
lowered.

Accordingly, a plurality of processes are performed so as to select
good electronic component through various inspections before the
electronic component is presented on the market.

A vision inspection process, one of the various inspections, is to
inspect external appearance of the electronic component, such as a
marking state, whether leads or ball grid has been damaged, and whether
any crack or any scratch has occurred.

FIG. 7 is a view showing a configuration of a strip type vision
inspection apparatus in accordance with the conventional art.

The conventional strip type vision inspection apparatus comprises
a loading unit 500, a first vision inspection unit 510, a second vision
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The conventional vision inspection processes are as
follows. Firstly, the electronic conponent in the

| oading unit 500 is 5 transferred to the first vision
i nspection unit 510 by the transfer tool 550, thereby
undergoing a first vision inspection process by the
first vision inspection unit 510. Then, the

el Reheirt uRRSRONARE AIRIVBRIMREERt 530 Whieh Ar¥ installed in a line.
; 3 Y

first-vision inspected Is Inverted, that is, turne

upphdel i@¥omh3ﬁeﬁﬂ¥ ?falnisf@r%ﬂqn Bt aﬁ%sf{lhl%ﬁl 550

i nverted el ectrohic conponen rgoes 10 a Second

vi sion i i o [ S
napect i DS SEhYERBER SETN fpeabriGiotkisdt s ollows.
process b e, .unl ' upj . ver, ,the . .
conventi%%%%psv#ﬁﬁﬁggbgﬁeig@bﬂgﬁ%ghéﬁ?ﬁ%hqgﬁﬂggayﬁg 500 is
has_t he fql,low robl ens. The el i G, C onent s
nagriEmed o ktel LBiprs epectivn Poft S1EBY fuf dHtarst ool 550,
shoul d be inverted the inyerting unit 53Q befor ..

¢ hSErhud SNGRIGOING o fele MSIATE TiSnErbPE, PIDECRS T 6 ifshaision
vision inspection unit 520. Thjs may cause the first

vi 18SBRCHAN plenit | gﬁo-un hersléh%nalqcrrenéempomﬁrm &aving been
i nspection unit 520 to be in a standby state while the

el @¥Nplgtely firgtorigion dnspacied i iavedadpthat is tumesr upside down by
unit 530 and transferred. As a 20 result, the vision

i ndgdoverdngrinit 3. Bren dhe davartegelechienicraraponenidindergoes
may take a lot of tinme to performthe vision

i n@pecondvisiparingpectionepragesstly the seaond vigian ingpection unit
el ectronic conmponent is transferred during the vision

i N8} andoundergbesign urbading processcdyatheamloading woith40.

per hour, thereby resulting in |ow productivity and

econom cHowévehdhaaorwestional ftriputypberisiondnspection apparatus
transferring of the el ectronic conponent to the

has the following problems.

The electronic components having been completely first-vision
inspected shouid be inverted by the inverting unit 530 before the electronic
component is transferred to the second vision inspection unit 520.

This may cause the first vision inspection unit 510 and the second
vision inspection unit 520 to be in a standby state while the electronic
component is inverted by the inverting unit 530 and transferred. As a
result, the vision inspection may not be consecutively performed, and it
may take a lot of time to perform the vision inspection.

Furthermore, a total distance that the electronic component is
transferred during the vision inspection is long. This may cause a low
throughput per hour, thereby resulting in low productivity and economic

characteristic.



second vision inspection unit 520 fromthe inverting

unit 530 is separately performed fromtransferring of

the el ectronic conponent to the unloading unit 540
fromthe second vision inspection unit 520.

Accordingly, while the 5 electronic conmponent is

unl oaded by the unloading unit 540, the next

el ect r onFartAEFMAORE Nrahéfe Odrél‘nilfne?r RetrbAict 'E:Snﬁ)gﬁ\%ﬁfi to the

Vi si on |nspect|on uni t has to e In a st

st 8b&or visivh ln% SEfidm anit @2%) o thésin r'hﬁ Wit 5?61?5 s%parately

Vi st on I nspect| n may not e COI’]SGCU y per

?ﬂggtf%?ﬁ% .fIIC&F Gira"?xsférﬂﬁ% Yt t[-nh igg%ctgtﬁoprﬁ‘f Bgﬁﬂa(nglﬁﬁ 8% 5 %Ioadlng
R

bletotranfer oni ¢ one

5 uﬁﬁ%iﬁ'ga'%yomgnen 'ﬁbg‘iﬁd WBIGERAG G 840, the next

a.circulati rrann rder to, re-inspect,, )
oficlipieuRpaien B iR e ﬁoﬁfmecqryi Heiey inSpection unit
un e vision ins ctlon According to th
gg@ﬁ\%ﬁ&ﬁéﬂre U A standhy stafe.at theyinvgrting unib530aAs a famult, the
unloadlng unit 540 are designed and installed, which
ca¥ialon inspasken maevh9°*ebemac'étvmp@ﬁ@ﬁnednaa@dtemawtake a
t he unI oadi ng unit 540 to the loading unit 500 in a
ci lot @f dime fo rgitesm, theovisioranspectiomi Alspasiscera throughpyt per
be con‘gosed so as to circulate the electronic
acomas cigniticantlyt low, uhisodisadyantageoss dn tpsodbetivity and
Ioadlng unit 500. However, this nmay cause the vision
i neperIImicraspeptr at us to have a very conplicated
structure. Also, the operation for circulating the
el ect r onBecamdipoit datimpussidle dobirahsfer wmyoakichronionicomponent
540 to the loading 25 unit 500 may collide with an
openmletded biycthe! wdohdiog @inftc4Mtu thecladrigemit 580 in a circulation

10 ¢

manner, in order to re-inspect some electronic components which have

15 been undergone vision inspection.

According to the conventional structure, the loading unit 500 and
the unloading unit 540 are designed and installed, which cannot transfer
any electronic component unloaded by the unloading unit 540 to the
loading unit 500 in a circulation manner.

20 An additional transfer tool may be composed so as to circulate the
electronic component unloaded by the unloading unit 540 to the loading
unit 500. However, this may cause the vision inspection apparatus to have
a very complicated structure. Alsc, the operation for circulating the
electronic component unloaded by the unloading unit 540 to the loading

25 unit 500 may collide with an operation for loading electronic component

3




10

havi ng not been inspected yet to the | oading unit 500.
Thirdly, the loading unit 500 and the unl oadi ng unit
540 are arranged respectively in front and right of
the vision inspection apparatus. This nay cause

| oadi ng and unl oadi ng processes to be perforned 5
together with an operator's | ong noving path, and

caﬁéﬂﬁg%t 8B8hH ddtected YN 16 héq?étﬁn fpit!s0odi st ur bed.
S ef

Thi y result 1'n degrade Icrency. In order to

enhance TQ@?}‘ ftﬁéilﬁagm ﬂﬂitaﬂéﬂﬁa‘aﬂhe”ﬁ@{b%yg{lﬂ {lﬁﬁlytsﬁo are

be provi whi ¢ ncr eases or cost

Si ' . .act LC.G .
A ged AR08 o ork gl o e ViGRTGN O itfaratus.
of wfhe visign in Lop_,a S 1S jncrease '
meJ P2 e DM B oPABEBINGS rripeshis 87 be Aeidimed
i nspect i on..apparatus, ,and cause utilijzati,on effjcienc .
of gEHier-With GiivoParalar's ond fGving pathy psncayseritie Sperator's
| NVENTI Ther ef ore first object of. the present. .

| VTS th beoSegivofisturhiedn Thin S resulin ARafadseh aingisnsy. In
capapl e, of i ncreasing . a .throughput per hour b

en&ﬂ%"n@ %ﬁ@@&ﬁtﬁ%%@@?'&%o g Bﬁd's%?'oﬁ"? t h@s. to be
20 A second object of the present invention is to
prFvised, which mereasesdaben epstappar at us capabl e of

i ncreasi ng a throughput per hour by preventing tine

wast e duourdhlynsigeeishaying gath aflthe) sieddonic ssmpanent under
third object of the present invention is to provide a
vi theostrudturepeesdroes appwiicated, tupanlire size o thenyisiart inspection
any el ectroni c conponent by 25 transferring unl oaded

el apparatuscisdncneasedt This nay cadsenbhigincasts in fabricating the vision
circul ati on manner, and capabl e of preventing waste of

t i imspectioroapparatus, and cause utilization efficiency of a clean room to be

lowered.
SUMMARY OF THE INVENTION

Therefore, a first object of the present invention is to provide a
vision inspection apparatus capable of increasing a throughput per hour by
enabling consecutive operations of vision inspection.

A second object of the present invention is to provide a vision
inspection apparatus capable of increasing a throughput per hour by
preventing time waste due to inverting and unloading processes.

A third object of the present invention is to provide a vision
inspection apparatus capable of re-inspecting any electronic component by

transferring unloaded electronic component to a loading unit in a
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sinplified designs and arrangenents of the | oading
unit and the unloading unit. A fourth object of the
present invention is to provide a vision s inspection
appar at us capabl e of enhanci ng operation efficiency
with mnimzed manpower, and capable of sinplifying a
nmovi ng path of electronic conponents by reduci ng an

OPEFARIATOrS rAYRETD diif '@:a?@%l@lu Bveﬁﬂﬁﬂﬁe of time, through

arrangenent structure o ng u

u néiﬁﬂﬂ’tf 84 déligns ditt Qﬁ’ﬁhﬁ%@ew}géﬁth%%aﬂfngﬁq|ﬁQN&‘Pﬁé‘@ﬁ[badmg

and I'n accordance wt purpose € presen
I ny&ption, as enbodied and broadly described herein,
there is provided a vision inspection apparatus,

el ect orfh oG SRR 'ﬁqofﬁ%eb(%%'sﬁ@%&?e% B 0 PRV, vision
i‘E@%?‘iC’EﬁpaeRﬁ&lf"“ﬁS?ﬁ@@%let o rofeicild aperet 'eanﬁh"wmcv with

Ioaded by, t he | oadin 15 seco Vi Si

| i, ianeore "Hadt Gty GE SmPIDIG oA Moving path of

'n gectlon with respect, to the el ectronic conponent;
PIPRIRNIFIGAPRANGNTS, ERUSINGH 8 RPEFATOF RANGYIRG Pl dhrouigh an

se nd vi sion inspection units, for inverting the
FnsRAArangamReRtRtruciye R %'@@ﬁlngdimt G RN unloadmg unit.

flrst vision inspected by the first vision inspection

unit beftdt éwhﬁ-@eeﬂh@éer othesngdvantagess andainsaegardanee with

the 20 second vision inspection unit; an unloading

urthe AusPoSR 06 thie present invantion; asiambodipd rand bieadiyndescribed

been conpl etely second vision-inspected by the second

vihRgrem, i thepeds i provigded: a wisibra inspsectionr apparatusorcomprising: a

simul taneously transferring electronic conmponents

r depdiogi vrit yor loadireg fait rleastvose alectrorie eomponembito, bé wsion-

inverting unit, and the second vision inspection unit

t dnspéctediea fiesttvigion irespiction wmittfer pérforming first vision inspection
with respect to the electronic component loaded by the loading unit; a
second vision inspection unit for performing second vision inspection with
respect to the electronic component; an inverting unit installed between
the first and second vision inspection units, for inverting the electronic
component having been completely first-vision inspected by the first vision
inspection unit before the electronic component is transferred to the
second vision inspection unit; an unloading unit for unloading the
electronic component having been completely second vision-inspected by
the second vision inspection unit; and a transfer tool for simultaneously
transferring electronic components respectively in the first vision

inspection unit, the inverting unit, and the second vision inspection unit to

the next respective units.
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The | oadi ng process of the el ectronic conponent by the
| oading wunit, and the unl oadi ng process the

el ectroni ¢ conmponent by the unloading unit nmay be
performed in one side of the vision inspection
apparatus. The first vision inspection unit, the
inverting unit, and the second 5 vision inspection

! o TR RSBt B e O AT T o
0T 4 R RE byl D80 LR A ppacing

o1 B i 5 b i Bie alte o Ao bR Bpoatetin

10 stand reqi an. unit be transferred tao the

i nspect i ngﬁe rﬂz 'Uﬁ'oﬂn'f‘?p%%yoé‘ ”T“%ra nigvering: yait, Angh the second
And,. the el ectronjc conponent hayi ng been ?o | et el .

i n¥iplos; Bgpgetion, unit fegk be afapged dn Afine. #rd fgfen an inspection
transferred to . the unloading unit of the standby i
r SRR YRt angd, thelogdingdnhand the pnigaging init maybe arranged in
transfer tool may sinultaneously transfer the ) )

el 8dippoand form acsapdby Feaion siite Anidy the) inspaetion regipnamit and
| oading interface unit, the first vision inspection

unthe stardby regien unl may be asiamgeddn pacalledl vi si on

i nspection unit to the first vision inspection unit,

t he i nvefhe ngjeationic chmposeohdoadead oby thes eeding nunit of the
unit, and the unloading interface unit. The | oadi ng
un$tandby réegiohudhét magt be Kramsfdrred tovthes inspieetion oegion @it by a
conmponents are stacked, and a |oading transfer unit

f oloadingndfterfaiceg unite Ard e dhe oriect@nip osmnporsértc kewirigh been
the stack unit to the loading interface unit. The

untarapletsly Unspedt®y dt thée UAspactivporkdich unitamag) tRS tradsferred to
unit, and a bin unit for sorting the electronic

CopieQUIRBAdiRG SMit oTthé BENRIBY regiohasiit by ah unlid¥iing interface unit.
I nspection region unit to the good unit, the rejection

unit, anthé hgakéfer 2ol Ninay aiduldhedilsRAdiarkiér aRef Blectronic
unit for transferring the el ectronic
compongnts respectively loaded in the loading interface unit, the first
vision inspection unit, the inverting unit, and the second vision inspection
unit to the first vision inspection unit, the inverting unit, the second vision
inspection unit, and the unloading interface unit.

The loading unit may include a stack unit in which electronic
components are stacked, and a loading transfer unit for transferring the
electronic component stacked in the stack unit to the loading interface unit.

The unloading unit may include a good unit, a rejection unit, and a
bin unit for sorting the electronic component based on inspection result at

the inspection region unit to the good unit, the rejection unit, and the bin

unit; and an unloading transfer unit for transferring the electronic

6



10

15

20

25

6 conmponent havi ng been conpletely inspected at the

i nspection region unit, to the good unit, the
rejection unit, or the bin unit fromthe unl oadi ng
interface unit. The first vision inspection unit my
include a first conponent 5 |oading unit for being

| oaded with the el ectronic conponent transferred from

th@oﬂnﬁﬂﬁélﬁ]@? %B&éﬁ oHBIéteﬁMn%EScth%ﬁ?ﬁ@fn @8lion fegion unit,

first tr nit rrlngtheeectron

0 d n n
o T oo ?ﬁ“ﬁpaﬂé‘ rejRBton i, SR CRE B unk Pt thel ' Gnloading
%‘%ﬁ]&'?fc“ on wth respect to the electronic

@E ansferred by the first transfer 10 tool.
The sec V, ecti.on unit in ude secon
corrponegﬂq? st SBsiom RSPaHeR Ry mEinekige ¥ fer” 85MPonent
B BT BRI ond A Bt ) o
tr nsf the el ectronic onent aded in the
se %Wd °@ %W&Qﬁa%ﬁaﬁt fg‘ﬁn{? "ﬁ%ltoé’ ,s@e’tsﬂdtransfer unit for
inspection unit for performng second visio

E@%ifﬁfrm henelestigpia: companend| adednirn tb@nﬁ[ﬁfeﬁpmﬂonent
transferre_d by the second transfer tool. The transfer
t ol@adw@yumh @angda figstiingpactiop it fer pedferming first vision inspection
transferring the electronic conponent | oaded in the
| oWt rgspertelor theeeleatronicocemponéentsiransferred o the first transfer
I nspection unit; a second transfer tool for
trtkferring the el ectroni c conponent to the inverting
unit fromthe first vision inspection unit; a third

transf erThe@oketond t vigist einspectidrheusit entayoninclude a second
conponent to the second vision inspection unit from

t heormporent loadiny uhitaof beirg Isdded withsfher elee@onfcotomponent

transferring the el ectronic conponent to the unloading

I nir&rdfeqed Urorh thedRverting unit by the transfer tool; a second transfer
unit for transferring the electronic component loaded in the second
component loading unit;, and a second inspection unit for performing
second vision inspection with respect to the electronic component
transferred by the second transfer tool.

The transfer tool may include a first transfer tool for transferring
the electronic component loaded in the loading interface unit to the first
vision inspection unit; a second transfer tool for trénsferring the electronic
component to the inverting unit from the first vision inspection unit; a third
transfer tool for transferring the electronic component to the second vision
inspection unit from the inverting unit;, and a fourth transfer tool for

transferring the electronic component to the unloading interface unit from

the second vision inspection unit.
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25 the second vision inspection unit. 7 The vision
i nspection apparatus nmay be further provided with a
transfer tool guide rail for guiding the first, the
second, the third, and the fourth transfer tools
together so that the first, the second, the third, and
the fourth transfer tools can sinultaneously transfer
the el eciR@njigioR IRBERNS | t t L :
aspect _gI the present %vggé?'?ﬁ,%ot_ g{‘gei @rm%?cé\}ls{é'gg_daw'th a
Vi : : GO [ ; [
fPadtet Wfdi%%é’?%lgrmo @nﬂﬁ@ theOfifat t?nbn%ecc?lﬁ lrt]ﬁ%‘?@ﬁc], SHY the

region uni VIi'si on 1 nspecti o
r t ' t Sq t L0
rfORRRrartig 36l BRte SERAE e st 3o cBEORY, B TnRE, and the
tr he ins tion ion unit nd .
R ArRYer. Bolear BRGNS Lslitater e siagiini gomponents.
conpl ete vi,siop-inspected at, t i nspectjon region .
T Mg o iR Senest pbying rBIRSSR! MyesipHe there is
el ectroni ¢ .component. having been |oaded to the .
stRIRYISP, B MiIHIAN URSREGLDN: ARPATALSe QOMRIISING: A AngRaation region
and ap unloading interface unit for transferring the
el Wt 105 perfomaBig WBioR INsREGOS Witk Fesnach e eleciropicssamponents;
i nspected at the inspection 15 region unit to the
stan$fepdbygregionntnit fote laadingnthensglectronia  sppwoasnt to be
according to the present invention nmay have the
f dransfemigd dlovthe despectipnr eadign unit andanleading the electronic
conponent having been | oaded in the standby region
urdampeneriiehayingsbeen ecbrmpletdly visiopeanspested egi dime Lingpection
20 through the loading interface unit. The electronic
caegimmeninibaai loadingn interfatet ahiy fors trwiséetriay the electronic
I nspection region unit may be transferred to the
s taomibynert diavinguivedn Idadedgd thédstandbyadyiog unit &y thadaspection
unit. And, the inverting unit nay be arranged between
t fregfonr enit;aant Bheureading iviteifaee unit for transferring the electronic
component having been completely vision inspected at the inspection
region unit to the standby region unit.

The vision inspection apparatus according to the present invention
may have the following advantages.

Firstly, the electronic component having been loaded in the
standby region unit may be transferred to the inspection region unit
through the loading interface unit. The electronic component having been
completely inspected at the inspection region unit may be transferred to
the standby region unit through the unloading interface unit. And, the
inverting unit may be arranged between the first and the second vision
inspection units. Accordingly, the electronic component may be

simultaneously transferred to the first vision inspection unit, the inverting

8



i nspection units. Accordingly, the electronic

conponent nmay be 25 sinultaneously transferred to the
first vision inspection unit, the inverting 8 unit,

t he second vision inspection unit, and the unl oadi ng
interface unit, fromthe loading interface unit, the
first vision inspection unit, the inverting unit, and

t hankeHedebrid UbioRN IRGIECBA Ui, tand 'ﬂ‘ié’%ﬁb&ﬂﬁg interface unit,
plurality of transfer 'tools. AS a result, the

P #of tHeY 108birk] Mtdrfad gm‘ﬁ%ﬁ?;ﬁ?@f‘&@mﬁﬁﬁsﬁ’&t&n |r||§/it, the inverting

consecut 1 vel Yy processe may all ow great

s 4 R s 69 o vt
TG LR S o, RS o SRy e
O35 A 5 R Ay e 8% e bt o

stﬁndby region unit through the unloading interface
unP4"-And, the inverting unit may be arranged between
the first and second vision inspection units. .
Accor di n§P99mﬂvn%hﬁ giechanic eamparert leaded in dhe sitgnmtuntegion
may be shortened and sinplified. This may all ow )

t r HA% MRy pPegtransferred te| thet inspectiavradier mnitt through ke loading
greatly reduced, thereby enhancing a throughput per
hointerfags r uni., the electionici epnponeat phavingf bees completely
el ectroni c conponent, the entire structure of the

10 vi Bispaciedsgicthel ipspegtionr eegien it rbay dientransfeereddondthet standby
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fabrication costs may be greatly reduced. Fourthly,

pr egiars uhid thiooghithe unfoading interfaces unibndruh ethe ifyertihg unit may
20 | oading unit, and process for unloading the

el bet amangedobptweanr the finst amdl cadond visidn nagpdation units.
performed in one side of the vision inspection

apAacardingly, At rovilig\gath oftthe aladtrsmiie doripepenPhiay be shortened
conponent may be
and simplified. This may allow transferring time of electronic component to
be greatly reduced, thereby enhancing a throughput per hour.

Thirdly, due to the simplified path of the electronic component, the
entire structure of the vision inspection apparatus may be simplified and
the fabrication costs may be greatly reduced.

Fourthly, process for loading the electronic component by the
loading unit, and process for unloading the electronic component by the
unioading unit may be performed in one side of the vision inspection
apparatus. Accordingly, the unloaded electronic component may be
directly transferred to the loading unit. This may allow the electronic

component to be easily transferred in a circulation manner and to be easily

re-examined, thereby enhancing the productivity.



directly transferred to the loading unit. This may
allow the electronic conponent to be easily
transferred in a circulation manner and to be easily
25 re-exam ned, thereby enhancing the productivity. 9
Fifthly, since |oading and unl oadi ng processes by the
| oading unit and the unloading unit may be perforned

at one sFiipisiheE I0dding Bndi UHOSdiRh SRR H e A ,
operator's n‘gvi ng path Srgay be shor?gﬂgd. Thi s)JIJ rfeay Ing unit

enBaaChe IAIRRRAEUHD éﬁénfaitfé %&ﬁbr ek Sﬁ?rcﬁ'}@ "Yide of the vision

unnecessary waste of npo ernore, an

apisPsrieh ApaPRLE of lonerfols indling AfiThaf be, shortened. This
S NP MareCineoferalef A S, 2 B PE uaBsspry paste of
5 ot MRS, FapRfinbtE 1R r BoaoP i JBgEaioR. Repection
SroBR AR, R . B elRR, 52, i 56, Serafon pach pepyised in a

i ngpection a rat uses re arranged in parallel.
Fu?lgﬁgrr%mggi%%’@"? %Tf@ﬁl-ance bet ween the vi sion

i nspectign par at yses may be mnimzed, utilization )
ef fici ensw@ﬁ $iRee L"Qﬂfﬁaa angddnleaging Praeessesdaytherigading unit
Seventh, the |oading unit and the unloading unit may
be2a riB8gEAIoadiNG: Unithay, bieo perioraedt ahding side of the vision
unit. And, the first vision inspection unit, the

10 | ninspectin a@pparatasdthenoasging wndvithe unloading: processesimay be

may be arranged in a line to formthe inspection

r egfneathiyperfopmed evan ita plurblityrafdhe vision inspeotion bpparatuses

vision inspection region unit may be arranged in

paarg arangerhirspatafiel F untheoword\esivce ardistanoé ibgiween tre vision

of the vision inspection apparatus to be conpact and

si inppédtiard apparatuses may be minimized, utilization efficiency of the
clean room may be maximized.

15 Seventh, the loading unit and the unloading unit may be arranged
in a line to form the standby region unit. And, the first vision inspection unit,
the inverting unit, and the second vision inspection unit may be arranged
in a line to form the inspection region unit. And, the standby region unit
and the vision inspection region unit may be arranged in parallel. This may

20 allow the entire configuration of the vision inspection apparatus to be
compact and simplified.

Eighth, since the loading interface unit and the unloading interface
unit may serve as buffers when re-inspecting electronic component is
necessary, the electronic component may be more easily transferred in a

25 circulation manner.

10




Ei ghth, since the loading interface unit and the

unl oading interface unit may serve as buffers when
re-inspecting el ectronic conponent is necessary, the
el ectroni c conmponent may be nore easily transferred in
a 25 circulation manner. 10 The foregoi ng and ot her
obj ects, features, aspects and advantages of the

present e | lznRec pa ro
foll owm ngﬂgetqglkégg’éﬁ%egglra [ p%ﬁ%ﬁg pir:%g&erhe{s @Sbeéts and

I ) ﬁf%%%“*“a“%&laeé“ﬁ%%%ﬁfé‘%‘%ﬁ%p&ﬂsm from the
to prm ﬁ%ﬁ%{%@m ders?‘)ﬂéﬁggfaae"(‘)\lff1 'f‘%éﬂll nvent %]g%ﬁ%n in
h?2%@sfeﬁf%ﬁﬁﬁ%%?gwtﬂﬁaﬁ?*ﬂg#ﬁvg i ment s of the

i nvention and together with the description serve to
explain the principles of the invention. In the

| rEBUEPESRIETIONDF TEEDRAINGS: 0 The present

| nvention; FIG 2 is a side conceptual view of a
standbyregion unit in FIG1, FIG3 is a side

conceptual view of an inspection region unit in FIG

1; FIG Adhesageompanying sHawiidsal Wbicgwa%cm? H@eﬁ to provide a
transfer path of an 20 electronic component in FIG 1,

FI turther; ynderstanding cohdket inventipewasdoaregneerporated in and

install|ation _ )
10 constitute a part of this specification, illustrate embodiments of the

invention and together with the description serve to explain the principles
of the invention.
In the drawings:
FIG. 1 is a planar view of a vision inspection apparatus
15 according to the present invention;
FIG. 2 is a side conceptual view of a standby region unit in FIG. 1,

FIG. 3 is a side conceptual view of an inspection region unit in FIG.

FIG. 4 is a planar conceptual view showing a transfer path of an
20 electronic component in FIG. 1; |
FIG. 5 is a planar conceptual view showing one installation
example of the vision inspection apparatus in FIG. 1;
FIG. 6 is a planar conceptual view showing another installation
example of the vision inspection apparatus of in. 1; and

25 FIG. 7 is a planar view of a vision inspection apparatus in

11
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exanpl e of the vision inspection apparatus in FIG 1;
FIG 6 is a planar conceptual view show ng anot her
installation exanple of the vision inspection
apparatus of in. 1; and 25 FIG 7 is a planar view of
a vision inspection apparatus in 11 accordance with
the conventional art. DETAILED DESCRI PTI ON OF THE

I W&ﬁh%vﬂﬁ%ﬁéi&hb&“idﬂﬁhﬂmw be given in detail of

the present 1nvention, w reference to the
acconpanyi ng drawi ngs. Hereinafter, a vision
i nspection apparatus according to the present

in [ i i i tail with
- PETaIE B eRR FIERE e INVRRTIOR, e o on
i nspection apparatus 1 according to the present
i nvention serves to sort el ectronic conponents 2 by

i nspecti external appearance of the electropic . .

conponenbeschatarawl Y Be ST detal gF s eiReeRbnggtion, with

sem _conduct or devi ces, senjconductor strips,

sefafewngade dhe peermpanyingdrawiiaswhi ch ext er nal

appearance may_influence is on the reliabiljty, of

pr oduct sHemaieaflgrs agiision dppection appaEatHe @scor to the present

include a |oading unit 10 for |oading at |east one

el yention wikt bepexelainedoinomore glatail withpeafeeancestor thes attached

vi sion inspection unit 50 for performng first vision

i ndEandng®n with respect to the el ectronic conponent

2, a second vision inspection unit 60 for 20

per f or mi fge seisiomd inspedioni mpparatusn1wactondiypdot the present

el ectronic conmponent 2, an inverting unit 70

i nisvehticl seevese & soiteeleictrenicaccimpbeesisc@riiy inspecting external

I nspection units 50 and 60 for inverting the

el appearance c @fipteneldotronity component 2. Here, the electronic
components 2 may be semiconductor devices, semiconductor strips,
semiconductor packages, etc. of which external appearance may influence
on the reliability of products.

The vision inspection apparatus 1 may include a loading unit 10
for loading at least one electronic component to be vision-inspected, a first
vision inspection unit 50 for performing first vision inspection with respect
to the electronic component 2, a second vision inspection unit 60 for
performing Second vision inspection with respect to electronic component
2, an inverting unit 70 installed between the first and the second vision
inspection units 50 and 60 for inverting the electronic component having
been completely first-vision inspected by the first vision inspection unit 50,
and an unloading unit 20 for unloading electronic component 2 having

been completely second-vision inspected by the second vision inspection

12



5

i0

15

20

25

been conpletely first-vision inspected by the first

vi sion inspection unit 50, and an unloading unit 20
for unl oadi ng el ectroni c component 2 having 25 been
conpl etely second-vision inspected by the second
vision inspection 12 unit 60. The first vision

i nspection unit 50, the inverting unit 70, and the
segARGovi sion inspection unit 60 may be arranged in a
line along a first direction to forman inspection

region umhh ﬂr@ﬁg@T&}? iﬂsg:é&&iaﬂ OH ol%éﬂﬁﬁeﬁig?%%nit 70, and the

unl oadi ng uni't may arranged in a ["ong

11 8ol YRt bl BoShaI LR oAb 1A fnd Yo o st
ket i [ BRLA s 8 Braitfon e
 SpE S SRR bearatee bt e tifidebso o
by e ekt ik o i o wena
cEasian 41t IO FAYebe: BrranGed in cpsalt AIDTEn 2pseeanish drection
region unit 101 rraéymbe transferred to the wunl oading

unPerpendigulamie theligtidiractighon unit 100 by an unl oadi ng
interface is unit 24. The el ectronic conEon(_ents 2

respect i Vepyeleelsonia gamponentodidpaded imthe qianit 1 of the
the first vision inspection unit 50, the inverting _
unbtandby regian unié Kcovay be sransferramh te the inspeictios Tegion unit
be sinmultaneously transferred by the transfer tool 30
t o 10hdyreicading interfaceeunibilds And, the elebiorhicreom@hent 2 having
vision inspection unit 50, the inverting unit 70, the
sebeean conypletely sepmud-vision inspected, by tite sbeonthivisish ingpection
interface unit 24. '
unit 60 of the inspection region unit 101 may be transferred to the
unloading unit 20 of the standby region unit 100 by an unloading interface
unit 24.
The electronic components 2 respectively lcaded in the loading
interface unit 14, the first vision inspection unit 50, the inverting unit 70,
and the second vision inspection unit 60 may be simultaneously
transferred by the transfer tool 30 to the next respective units, i.e., the first
vision inspection unit 50, the inverting unit 70, the second vision inspection
unit 60, and the unloading interface unit 24.
The loading unit 10 may include a stack unit 12 in which electronic
components 2 are stacked, and a loading transfer unit 120 for transferring
the electronic component stacked in the stack unit 12 to the loading

interface unit 14.

13



The |l oading unit 10 may include a stack unit 12 in
whi ch el ectronic conponents 2 are stacked, and a

| oadi ng transfer unit 120 for transferring the

el ectroni c conponent stacked in the stack unit 12 to
the loading 25 interface unit 14. 13 The stack unit
12 may be configured to have a stack type structure

in whi chTher&taé@hhwzqﬁafl ve‘fﬂ ghpe o%mgfhedkttgpé structure

may be stacked Al'tern stack unit

be i1t QPhibH Ya SSlukAinh BFCHR te’éé’éfr&n’fcg eco@c?}rté?{’&é‘ rf£ rh Vﬁ%n gé_?acked.

t e electronic conmponent one

e ﬁ?e,%e 01 o
5Py B RS b e e r
5 L TRttt RE! slalR ol 12 A bRogea e o B GRS vrius

| oaded with_the |oeectr0|cc one 2transf

f r SHFAEHESS- Qaa‘ﬁﬁssw,t ngostagk i Sﬁvwwrsd y & quide
driv nit. for |oadin The I oadl ng transfer unit
14@'#&?‘ %ﬁwor\%ﬁ%%@fegﬁft?guratl ons such as a table,

a tray, % a die accordlngtoa Ee of the

el ectroni Bed%ﬁ'ﬂiﬁﬁéfﬁﬁ ace tRE 4 mayfyrther ﬂcl‘l@ﬁ 3 nadlingytransfer
may have various configurations 15 according to a

dr Lpit n@Aquhﬁ)épadna@ﬁmtﬂryumt AdAdnayisegve o tbef lpaded with the

| oadi ng may be configured such that the | oading

10 t r glestronicipempenent transferced froot the joadingusitetd, ehd may be

15

20
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al ong a | oading guide 14B. The first vision inspection
undrivesn byaydiidng onihfor loading. Jiheroadingtearsfemunit 14A may have
respect to one surface (e.g., top surface) of two
suvakoes cogfigratipnsustichads antable,fadey) antd & fhdie according to a
el ectroni ¢ conmponent 2. And, the second

type of the electronic component 2.

The driving unit for loading may have various configurations
according to a driving method. Preferably, the driving unit for loading may
be configured such that the loading transfer unit 14A may be reciprocally
transferred along a loading guide 14B.

The first vision inspection unit 50 may perform first vision
inspection with respect to one surface (e.g., top surface) of two surfaces
(top and bottom surfaces) of the electronic component 2. And, the second
vision inspection unit 60 may perform second vision inspection with
respect to the other surface (e.g., bottom surface) of the two surfaces
(top and bottom surfaces) of the electronic component 2.

The inverting unit 70 may invert the electronic component 2 having

been completely first-vision inspected so as to sequentially perform first

14



vi sion inspection unit 60 may perform second vision

i nspection with respect to the other surface (e.g.,
bottom surface) of the two surfaces (top and bottom
surfaces) of the el ectronic conponent 2. The inverting
unit 70 may invert the el ectronic conmponent 2 having
25 been conpletely first-vision inspected so as to

seanddecaht vidieh frigpetfiohgt 14 and second vision
i nspections. The vision inspection appar at us accordi ng

to the PTRg/ioh MEHHHBN apRratla Wcbiifind B Rbréent invention

characteristics. Firstly, Irst vis pect on

\ljlng,? ﬁ%ésg%cftop%ﬁ{ngn‘ﬂ%régﬂeﬁs?&beagsr aﬁgégei rs1egolnidne in
d .
i‘SﬁSLnZEFﬁaW ‘e B8t s8R giedendint AP Fsdfiké Bt 70, and
TR SeeBhyY visBt atslebRonnf o "B BRe fapepth iy @ tine in

uni he second vis ection unit 0
beaéﬁr@Ppsﬁ KAk pritee 6 e, eleibonls fippahent 5’- tiis may
respective units first vision.ins .on,
unA oW GIegtanic Gmpongits éﬁ?%n%welvﬁeageaérh@ﬂ@ i lnterfaoe
Insﬁiéf oF gplt 60, and the unl oading interface_ _uni

‘L thedirst visiare inspegtion tinit 2@nthen yertingapit 70, and the
under go. consecutive vision inspections. Since
el ﬁ%‘f‘?’lﬂw visionp inshester unitB@ tedve simultangausly trepsferag to the

by a plurality of transfer tools 30, a throughput per

10 holextnipspBetive ynids,gie.f thefirstyvisian rinspaationseib 58| $he inverting
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|nveyt|nghun|t 70 may perform an inverting operation
whinié 70ndne isecondivisiominspection unitsG@rand e unloadinginterface
50 and 60 perform vision inspections. This may
pr unié2d. Asa eesaflt, thereleictnonicheompereent 2 grayopedergbaonsecutive
Furthermore, since the electronic conponents 2 are
vision inspections. Since electronic components 2 are consecutively
processed by a plurality of transfer toois 30, a throughput per hour may be
significantly increased.

Secondly, the inverting unit 70 may perform an inverting operation
while the first and the second vision inspection units 50 and 60 perform
vision inspections. This may prevent waste of time for the inverting
operation. Furthermore, since the electronic components 2 are
simultaneously transferred, additional time for loading or unloading
electronic component 2 may not be required.

Thirdly, since time for transfer the electronic component 2 is
greatly reduced due to a simplified and short transferring path for

electronic component 2, a throughput per hour may be increased much

more.

15




20 sinmul taneously transferred, additional tinme for

| oadi ng or unloading electronic conmponent 2 nay not
be required. Thirdly, since time for transfer the

el ectronic conmponent 2 is greatly reduced due to a
sinplified and short transferring path for electronic
conponent 2, a throughput per hour may be increased

much  25THBI frst BadTEScdrid %tsiém@l%s}%gaﬁ Wi 88 and 60 may be

i nspection units 50 and 60 may onfigured In

VaEbRAUrERNIPVArBEE OhfiiABrd AdtoldiRE R o Hipd! S Wiketronic

conponent 2, a vision I nspection
untpERgRent 25 s ndpecl ot Rt Sd scoond
Cecona + hepdifinffe. fHel frsf 2rdffhe; ool Yisiorl MepRffion ainits 50
5 or 8000 FBIBRRRR AP Shd deliond fopmgient adfd i igpand 62,
coped S 2 peforc serhat Ul i 600 heiTRepsed i second
o1 EoPPBNeE aRiIsrinle 32 ARy Bjmaudeed Plastients spagnent 2 such
st and the second conponent |oading units 52 and

f
6|2{ha&r?@9 $hfacenghbve syfaces of the elgatanio spmposspbadattoward

2 is good or rejected by analyzing the obtained
exther Haper disgrtionTHider first tanghthet aecenst stspectiopamits 4 and 64
units 50 and 60 may further 15 include first and
10 segydoklaim sxtarnahimage of theaglectronicngompenént &t havidg been
the second conponent |oading units 52 and 62 so as to
sneadrdyn e fitst anditbe seicond campdneat eedimyl units 52rand 62, and
i nspections. The first and the second transfer units
mayayeindpéctewhsthen thaatlettrenic component 2 is good or rejected by
analyzing the obtained external image.
The first and the second inspection units 50 and 60 may further
15 include first and second transfer units for transferring the first and the
second component loading units 52 and 62 so as to smoothly perform the
first and the second vision inspections.
The first and the second transfer units may be driven such that the
electronic component 2 having been loaded in the first and the second
20 component loading units 52 and 62 is reciprocally transferred between the
first and the second component loading units 52, 62 and the first and the
second inspection units 54, 64. For this, the first and the second transfer
units may be configured such that the first and the second component
loading units 52 and 62 are reciprocally transferred along first and second

25  inspection guide rails 51 and 61. Although not shown, the first and the
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el ectroni c conponent 2 having been [ oaded in the first
and the second 20 conponent |oading units 52 and 62
is reciprocally transferred between the first and the
second conponent | oading units 52, 62 and the first
and the second inspection units 54, 64. For this, the
first and the second transfer wunits may be configured
SUGBcbAA! traRsfel! Ubits 2hfhy Nbe S réed "RaCH hat! 82 Sectronic
units 52 and 62 are recrprocally™transterred al ong
fi s ' j [ iy |

[Rert 2°Bing Dedf RBARYIA (A4 1L BRY ¢fie SochAi bimponent

Al t hough not . Seco

o ORI 405 1 €REMSE BN o e socond
fi ' i 52 ar .

o e Ent Mol ite oo b iecffet b e Secthd Meection
So UG 4, oLy Bttt GPgowns otiop Pt Pist @1d the second
D ERITHENER} (R0 MnlSc2 SpdeB2: The TuRtiasd csvend asier units
units . ma e configuyred in various manners. The first
anH‘alWéegéE&Heai'%i" AOU$ BErHn units 50 and 60 may

further [nclude inspection robots for noving the first

and the J88JHat and thessreandomsion inspsatiomaings, 56 @ntl 60 may
that the first and the second inspection units 54 and

64 fyrthasethclude: insnestion nfabots fpvmeeoving the ffiestnand nthei second
X and Y directions above the first and the second

10 coifigpeetion lupitdiSfgandibds skeh thatithe? firstamdetheaseashd inspection
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reliability of vision inspections, the first and the

i suBiée bAdINg 64 inspect frex electronici compdnent® whilemyoving in X and
further include first and second cleaners 56 and 66

f ol directionsgalsosectheafirst ridatre sécorite cohmpeinedtilsading units 52
conmponent 2 while electronic conponent 2 is

trandB2rred to the first and

For enhanced reliability of vision inspections, the first and the
second vision inspection units 50 and 60 may further include first and
second cleaners 56 and 66 for cleaning external surface of the electronic
component 2 while electronic component 2 is transferred to the first and
the second inspection units 54 and 64 from the first and the second
component loading units 52 and 62.

The first and the second cleaners 56 and 66 may have various
structures including a brush for brushing external surface of the electronic
component 2, an air curtain for removing particles attached to the outer
surface of electronic component 2 in a blowing manner, etc.

In the present invention, the first and the second component

loading units 52 and 62 may be provided so as to transfer the electronic
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the second inspection units 54 and 64 fromthe first
and the second conponent |oading units 52 and 62. 20
The first and the second cleaners 56 and 66 may have
various structures including a brush for brushing
external surface of the electronic conponent 2, an
air curtain for renoving particles attached to the

outemponeht 2can@the it ananthe seeBhRe I’thélpect%ﬁlé rbfrﬁs HOUG84 may

manner, etc. In the present invent Irst and

t hpegR60IAdd CéHTBQ‘P@msior%ﬁléggg?ﬂ'{%gfégré@%c%rﬁﬁgn% 3%ince the

be provided so as to tran ronic

co i ' Cl .
a2 BHe CompBfiediS 2 [ R 03P Aok EobR Yo 158EHR Linis 50
Vi ShQNrhN t ' onent 2 i nc he

el éé rgtr)ﬂ c otﬁﬁogﬁﬂﬁ@‘f‘w ﬁgg&%?stto éltﬁ%l @féfo%“e \A"?i §gcond
in ' it.s.50. and 60 be. si nul t apeousl )

| oSHBROPE Ky B2, fac Y HiEiol MsmsEhan: et gpidly
unj 52 d 62 .vision inspection nmay be rapidly

pepé'i?r %glﬂﬂpﬁgﬁﬂ”?\ﬁk?%steps. That is, first to fourth
processes, for, transferring el ectronic_ conponent 2 may
be si mul ?B%dasﬁfrséetpf JPwﬂla. proResees s for teansferring  electronic
process nay be to transfer electronic conponent 2 to

t hEPPPEENt:4 MdhRA SIMykrReRyshoPerPimen: Thefirst ransfer process
| oadi ggei nterface unit 14, and the second transfer

pr B@¥ e torkpngtereleetrenie cempanent 2olei thedfrep component loading
| oaded to the first conponent |oading unit 52 to the

i nyit b2 ftprathe Ioeglingrinderface unit rdnahdrthe secesd tramgfareprocess
to transfer electronic conmponent 2 | oaded to the

i Nmaythenép tnansferlectrerie cosymment Gokmadedriob theditshgomponent
unit 62, and the fourth transfer process may be 15 to

t rlaadingrunit 62ttodhe dnesrtipgnmitt 7¢ Trentred tranéfee pesseRtmay be
conmponent |oading unit 62 to the unloading interface

urtiot tradsfer electronic component 2 ioaded to the inverting unit 70 to the

second component loading unit 62, and the fourth transfer process may be
to transfer electronic component 2 loaded to the second component
loading unit 62 to the unioading interface unit 24.

In  process of vision-inspecting electronic component 2,
transferring electronic components 2 between the units may be stopped.
Rather, electronic components 2 loaded in the first and the second
component loading units 52 and 62 may be transferred to the first and the
second inspection units 54 and 64 to be vision-inspected by the first and
the second inspection units 54 and 64. Then, the electronic component 2
may be returned to the first and the second component loading units 52
and 62.

The first component loading unit 52, the first inspection unit 54, the

18



5

In process of vision-inspecting el ectronic conponent

2, transferring electronic conponents 2 between the

units may be stopped. Rather, electronic conponents 2

| oaded in the first and the second 20 conponent

| oadi ng units 52 and 62 may be transferred to the

first and the second inspection units 54 and 64 to be

Vi Shem.i et : -

o So800d SRR 80 Bl 52, i the RBSRERBdton unit o4 may

Comoé}?%ﬁo%%do ir{Tﬂ%‘eﬁﬁ)nr CAiHE RS fFo%g%ﬁ@s% éf Eﬁa ﬁ%g vﬁﬁgcgn inspection

sgecon nen oa. I Ng U!’]I ts . . .
TP RERRI A 28 4 e SR IR,
e SeCOR kN bo g BB PG B2 g urt 70

i nspection unjt 50, the inyertin nit 70, and the, .
so@BAde SeRnd copHanest IRAFIRa gt GRamaysbé diEangedtin a line
co nent |oading unit 52, the inverting unit 70, 5
anWDAKt BRYBE Y HRSARIES dispased elRPEMER Iy be
arranged_in a |ine wthout having aqy obst acl es

di sposed Thifemaysheeen a transfendiptancs efdhe £leGteni¢ spmponent 2
di stance of the electronic conponent 2 accordinﬂ to .
ea@RCHINHND A0 | gRAbe ¥iSia inspgictan usgion MBita Aseguresuli; fee entire
entire configuration of the vision inspection
appanbguration cf doe vigiom énspestion @ppacatus iincledingdelteansier tool
nore sinplified. Furthernore, tinme taken to transfer

10t hé0 by digoonie maapsmplified Bertieramoreh dimentakenntoytransfer the

I5

20

25

reduced. Preferably, the first conponent |oading unit
52 eledtrenid carhponated betweenuthieturité, may begedocet.
conmponent | oading unit 62, and the second inspection

unit 64 Pegfebablyrtherfgsdcompbhentsieading whit 621 thenfirst inspection

The transfer tool 30 nmay have various structures such

as ufit [94¢ kieg second component loading unit 62, and the second inspection
unit 64 may be arranged in the second direction.

The transfer tool 30 may have various structures such as a picker
and a grip. In order to reduce the size of the vision inspection apparatus 1
and to transfer the electronic component 2 more smoothly and rapidly, the
transfer tool 30 may be preferably configured to transfer the electronic
component 2 while moving above each region.

In order to simultaneously transfer the electronic component 2, the
transfer tool 30 may include a first transfer tool 32 for transferring the
electronic component 2 of the loading interface unit 14 to the first
component loading unit 52, a second transfer tool 34 for transferring the

electronic component 2 to the inverting unit 70 from the first component

loading unit 52, a third transfer tool 36 for transferring the electronic
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and a grip. In order to reduce the size of the vision
i nspection apparatus 1 and to transfer the electronic
conmponent 2 nore snoothly and rapidly, the transfer
tool 30 may be preferably configured to transfer the
el ectronic conponent 2 while noving above each
region. 20 In order to sinultaneously transfer the

el @ehi Jﬁﬁeﬁt 0P PeCsE : tog?ﬁ%@n E@fn f Gt §Qr6m3ih?hinverting

inclu a first transfe rans errlng

eI %ﬁtr 20! ‘%}I'EP'HO‘?BGRF\ fraflet "Bol Q?éj fBP tké]@élfrf?'nﬁe tﬁ‘é"%ectronlc

to the Tirst ~conponent | 0adi

A o S g 429 i

oading unit 52, a third transfer tool 36
for g gﬁé]“'é& hg the el ectronic 19 conponent 2 to the

second c I upit 62 .fro h ert
uni 170, PR, (R ob R Eatstef sipi8a2.1 %4, 38 %nd 38 may be
nsferrln t he ? ect roni conmponent 2 of the second
ﬁﬂsﬁ%m Y P drangTen-{o0l @hide,raihabL 9 38dPiEaNSTek the Fspective
unli 5 The first. to the fourth transfer t ool s 32,
348 Oarﬁwep%?nts@ ingan insoraiedernfigusatignswith egch other.

guide rail 40 so as to transfer the respective

el ectr onﬂnbat:@rrﬁ%gl’ﬁtéoihﬁ fowth Frﬁf\ﬁfﬂ’é@@lé o, g6rand 88 may

with each other. That is, the first to the fourth

t r Bagitaen; by pse3panster, tové guiste Gl #& @ndieneidrivieg unjit, cot by a

transfer tool gquide rail 40 and one driving unit, not

by Plirality qf| trangfer foadfguidenmailse and adrivingiudits Zhissmaydallow the

driving units. This may allow the vision inspection

app&icat inspectidreapparatiisnol haviecal sienplified artiné iconfiguration.

Herei nafter, the unloading unit 20 will be explai ned

in nmore Heteinatter, Tieeuniobdingi urdt 20will BO explaided in more detail.

configured such that the vision- inspected electronic

conponenThe Aikioading| o@it@d hinyabeocstEiReedMduaht that the vision-
inspected electronic components 2 are unloaded in accordance with the
order of the vision inspections regardless of the vision inspection result.

Alternatively, as shown, the unloading unit 20 may be configured
such that electronic components 2 having been completely vision
inspected are sorted according to grades based on the vision inspection
result for the subsequent smooth processes.

More concretely, the unloading unit 20 may include a good unit
22A for unloading the electronic component 2 sorted as good product
based on the vision inspection result, and a rejection unit 228 for
unloading the electronic component 2 sorted as rejected product based on
the vision inspection result.

The unloading unit 20 may further include a bin unit 22C. The bin
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is order of the vision inspections regardless of the

vision inspection result. Alternatively, as shown,

t he unl oading unit 20 may be configured such that

el ectroni c conponents 2 having been conpletely vision
i nspected are sorted according to grades based on the
vision inspection result for the subsequent snooth

Pr QMS328-may Y LSed FHE BSF@EY Fg?&@d Wb Spshie Q:hdéﬁ]ﬁdne?'ﬁ 2 more

may include a good unit 2 unl oadi ng t

| ' DOE . .
gn%?)bblﬁﬁbﬁy ‘é‘él‘r@g@gt{o Anferio %g?éesg %gggﬁ :cg}jg‘g(% .vnﬁ@ﬁ?i pection

he vision | ction result, ion un
228§ unloading the el ectronic conponent 2 sorted
as rejected product based on the vision inspection

bi nuni ¢ 3echioHaIng? i 3 e, KB nHaE ML wREgie tanster
< p ity 32 A tesFinB e e Fre iR gt 2cfosthecgoosunt 224,
g el PR 228, S5t Rirtuait 26Crranahe unicding intaace unit
for, transferring the el ectronic conponent 2 to the

gog “unit 22A, the rejection unit 22B, or the bin
unit 22C from.the upl oading interface unit 24,

I 1 . Here, ]
t he | oadfifget thenlepding iranstepanit 20t and the yaleading transfer unit
trgnsfer unit 122 may be configured to nove above the
| oddéngraynie contigiredhto moveabsyei e deadingounit 10 and the
Alternatively, the |oading transfer unit 120 and the
unuplagding tunitn 20e Altarnati they iaading itangfercdnito12@ and the
inte?ra[ly driven by one |oading and unloading guide
r aknlogeling transferunit 8pamaglbe donfigired riorbe detegratiydriven by
one loading and unioading guide rail 124, or to be separately driven from
each other.

The vision inspection apparatus according to the present invention
may have the following advantages.

Firstly, since the loading unit 10 and the unloading unit 20 are
arranged in one side of the vision inspection apparatus, electronic
component 2 may be transferred in a circulation manner. Accordingly,
when unloaded electronic component 2 needs to be re-examined, the
electronic component 2 having been completely vision-inspected may be
circulated to the loading unit 10 without passing through an operator 6.
This may shorten time to re-inspect electronic component 2, and reduce
the number of works performed by the operator 6. Furthermore, since the
loading interface unit 14 and the unloading interface unit 24 may serve as

buffers, interference between the electronic components 2 due to transfer
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The vi sion inspection apparatus according to the

present invention is may have the follow ng

advantages. Firstly, since the loading unit 10 and the

unl oading unit 20 are arranged in one side of the

vi sion inspection apparatus, electronic conponent 2

may be transferred in a circul ati on manner.

AcqPa dirddlation MEeRer ik 98I e mponent 2

needs to be re-exam neg;ﬁ@%&gﬁ&&@%ﬁ%% conmponent 2

having b I iSi:00- . .
S%'&oﬁ&&ﬁ%ﬁf}%a e Yoatifl uh?sﬁfgﬁﬁ%gﬁég)%?fnﬁgumt 20 may

circulated to rng untt 10 W't

r O ARt Blielor R iRl HaPSdleh Fairdlie. By operator
Fuppes for AR bASEs D0 198 1GRERG AR i and the apgrator'

adi ng interface unit, 24 ma rve as

th S 5

P it R Dt 1o ProdeRschy thet btiogdingowal 20 may have only
co nents 2 due to fransfer . 21 in a circulation ]
el B8 THagrvae Frons sidectthg i iaspettan ARAayatus: hcEhis may
the 1oading unjt 10 and the_ unloading unit 20 may  be

ar ALOW Gl AbetAtor § @easily pesfommsiNg Prosesses boihe loading unit 10
apparatus, the operator's space for performng the

pr 8eddBe inleading wndi 20 and mayosherden Hee operatoss working path.
space for perform ng the process by the unloading unit
20FHEhemagre, since the aperates'sr spateamayn besathucet, tehepace for
vi sion inspection apparatus 1. This may allow one

10 opiestaling the yisier inspastion Apparatuspt doside e dsart om may be
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| oading unit 10 and the unloading unit 20, and may

shredueedt Ahis peayaadowstheovisiony inspeition Appakatusot do be freely

since the operator's space may be reduced, a space for

| oairasged |linnthet bleani rom. Besiies! i evenaifpar plukditd dofnhied Qision

a clean roommay be reduced. This may allow the

vi inspectiors raﬂphiramse@p@"eatamngeﬂoim?afrél@J Yhe abaamgetéﬂd the
e

in the clean room Besides, even if a plurality o

vignioading processes for the electronic component 2 may be smoothly
performed, and a distance between the vision inspection apparatuses may
be minimized. Accordingly, utilization efficiency of the clean room may be
maximized.

As shown in FIGS. 5 and 6, the vision inspection apparatuses
according to the present invention may be freely arranged so as to be
symmetric to each other. In this case, one operator 6 may operate two or
more vision inspection apparatuses 1.

The vision inspection apparatus 1 according to the present
invention may perform the following vision inspection with respect to each

of the electronic components 2.

FIG. 4 is an exemplary view showing a transfer path of the
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5

I nspection apparatuses are arranged in parallel, the
| oadi ng and the unl oadi ng processes for the

el ectroni ¢ conponent 2 may be snoothly 15 performed,
and a di stance between the vision inspection
apparatuses may be mnim zed. Accordingly,
utilization efficiency of the clean room may be

MREldBtRfe cOmpoRerh2iiA tﬁb%ioﬁ_i Qion! ﬁ?pé’rhﬁ}so?‘ according to

i nspection apparatuses according to the presen

in‘fﬁé‘f)i’é&énmehﬁ hreely arranged so as to be 20
synmetric to eacﬁ ot her. In this case, one operator 6
TRY_one! fifelifB @ FIGE! § 3 40 he LRGN BoRRRHeRt i Ry be

1. The vision Fnspection a]|copar‘ atus e Ry
SR g AT 0P i Bl Gt PS8 oot v omi ¢
" aner or Thef tireiphEonid sobn@ReRt Bkl B EBR LR B e

Vi Siop_inspection ar at us accor dif 0 he .

o ieailing LA iy BRIRIaTeg 1 B leadifl ianster unie14A of the
el ectron|i ¢ gonponent 2 y be | oaded to the stack
aniqading iterfags pRidt ky therleadin transferaintLad (S2d)

el ectronic cqonponent 2 | oaded to the stack unit 12 of )
the | oadhgglegtrania gompenget 2 havinodeentrapsfefred tedbe fepding
transfer unit 14A of the loading interface unit 14 by

t h&rapstafiung t4Aamaydee transferred toshe inspemtiongegion: wmt 401 from
conponent 2 having been transferred to the | oading

10 t r thesstandoyiregion Anite0 0y thealnatingrguide d4B&2-Bs pect i on

15

20

25

region unit 101 from io the standby region unit 100
by the | GndenthegeaiedtronitBegrigoaent Drnay tHavecbeen tramsterred to
conmponent 2 may have been transferred to
the first vision inspection unit 50 from the loading interface unit 14, the
loading transfer unit 14A may be made to return to the initial position (i.e.,
standby region unit 100), and then load a new electronic component 2.
The electronic component 2 having been transferred to the
inspection region unit 101 by the loading guide 14B may be transferred to
the first component loading unit 52 of the first vision inspection unit 50 by
the first transfer tool 32 (S3-1).

The electronic component 2 having been fransferred to the first
component loading unit 52 may be transferred to the first inspection unit
54 along a first inspection guide rail 51, and undergoes first vision
inspection (83-2).

The electronic component 2 having been completely first-vision

inspected by the first inspection unit 54 may be made to return to the first

component loading unit 52 by the first inspection guide rail 51 ($3-1).
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the first vision inspection unit 50 fromthe | oading
interface unit 14, the |l|oading transfer unit 14A may
be made to return to the initial position (i.e.,
standby region unit 100), and then |load a new

el ectroni c conponent 2. 15 The el ectronic conponent 2
havi ng been transferred to the inspection region unit

101 by thgel %?éﬂtfb@litgltl%dg\gpdﬁe%tnﬁy r%@r%#c?{lﬁ)gﬁﬁ ffg?f %omponent

the first conponent Ing unit
i Si0m i ' i [ r.ansfer tool
52 Mg SRR3R SR Hibib Beer CoRIa 53R ThEierted may be
t o L. ] . t ' it 5
e} S Beferteif ot Bevifertibd Hhr 70 pE B RERA raRcteR ot 24, and then
I gn LT I nspection ide rail 51, and undergoes
?ig%@véﬂé¢8§£):nsgect:on ?25-2). %he.electrogic °
5 neb oine RRSU lSEheeFReSkaion it oo o e
to return to the first 25 conponent |oading unit 52
by SEFRNG FerPOpgabioadinghuglt 6deofthe sesond gision inspecting unit 60
el ectroni c. conponent 2 returned to the first conponent

| oBWthRythird tramsfeptaol 368 Hg been conpl etely first

vision-inspected may be transferred to the inverting
unit 70 bheelrctinicpemppreast 2 having been transfetredro the second
inverted (S4). s The inverted el ectronic conponent 2
magompecnenh iskding: unit 62 may bectransfeweyd docthe $emmidhimspection
unit 62 of the second vision inspection unit 60 by
10 t henit fdradong arsecond inspecti6n (gBidel jail 6°heanel wredergoisecond vision
component 2 having been transferred to the second
coimspeectivin ([GB:8).ng unit 62 may be transferred to the
second inspection io unit 64 along a second
i nspect | Dhe elécti@nicéompdnedt® haviflg teensesinpately 8e6bnd-vision
inspected by the second inspection unit 64 may be made to return to the
second component loading unit 82 by the second inspection guide rail 61
15 (85-1).

The electronic component 2 which returned to the second
component loading unit 62 after having been second-vision inspected may
be transferred to an unloading transfer unit 24A of the unioading interface
unit 24 by the fourth transfer tool 38. (S6-1).

20 The electronic component 2 having been transferred to the
unloading transfer unit 24A may be transferred to the standby region unit
100 from the inspection region unit 101 by the unloading guide 24B (S6-2).

Once the electronic component 2 has been transferred to the

unloading unit 20 from the unloading interface unit 24, the unioading

25  transfer unit 24A may be made to return to the initial position (i.e., the
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5

i nspection (S5-2). The el ectronic conponent 2 having
been conpletely second-vision inspected by the second
i nspection unit 64 may be nmade to return to the
second conponent | oading unit 62 by the second
i nspection guide rail 61 is (S5-1). The electronic
conponent 2 which returned to the second conponent
| oael KA : hawvij - V] S|
M gHLLEA nr%gﬁ% i %pé?}ﬁﬂqg%&’ﬁggt él@%ﬁ‘ﬁlglg odlo%t'ld?cp}eé“ 2from the

I nspecte be trarnsrerre 0 ah un

uni [ ng.i C it. 24 by the .

{ o eeffd dBmcitent ety Uhie g2 & b5%ecatll Vs, Mpection unit 60
co ' transferred to the unloading
trﬁgﬁgﬁaﬁﬁwﬂgﬁﬁﬁ’g@%@e transferred to the standby

regi on ugt 00 fromthe inspection region unit 10

by t he umhgatﬂjr?érodl'ﬁ PBUeNGY 2> havihg, %t@r&@ﬁ’%‘ii@ the
conpongnt 2. has Pﬁﬁa transferred to the _unloading
unRBBYIEGIAN Wt (KD Hydthequninading quide 248 may bensorted based
unl oadi ng, 25 transfer unit 24A may be made to return

t 09Phdne Hiirst And, dbet seeond | sion; jpspegtion negsadisi and may be
region_unit 101), and | oad next el ectronic conponent 2
frg’ﬁ*f‘ﬁ%fedse}tdha wieadingfransferdung 1232 to g gootdhenit 22A, the
second vision inspection unit 60 by the fourth

t r ERISEN vRibR2Bgor thecbin| unit 226G iof thepuploading hih20 (37).

been transferred to the 5 standby region unit 100 by

t he unl oMéheny thretectaie cenpoaenb2t isdndsdextito be teiexamined,
first and the second vision inspection results, and

10 mathebelectronits¢ampenenty?2 thasingnbeelitragsferests fethelohloadi?iy unit
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to the good unit 22A, the rejection unit 22B, or the
bi R0umiay Be Grarisfeired uol thediloeiingitrardder GRlt- 14Mest tHee loading

el ectronic conponent 2 is needed to be re-exam ned,
interface unit 14 by being reloaded by the loading transfer unit 120. Here,
electronic component 2 to be re-examined may be transferred to the
loading unit 10 from the unioading interface unit 24, or may be directly
transferred to the loading transfer unit 14A of the loading interface unit 14
without passing through the loading unit 10.

Especially, the loading transfer unit 14A of the loading interface
unit 14 may serve as a buffer between the loading unit 10 and the
inspection region unit 101, and the unloading transfer unit 24A of the
unloading interface unit 24 may serve as a buffer between the inspection
region unit 101 and the unloading unit 20. Accordingly, the electronic
component 2 may be easily re-examined.

The vision inspection processes for the electronic component 2

may be performed through two steps, i.e., a transferring step and a vision-

inspecting step.
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o the electronic conponent 2 having been transferred
to the unloading unit 20 nmay be transferred to the

| oadi ng transfer unit 14A of the loading interface
unit 14 by being rel oaded by the | oading transfer unit
120. Here, electronic conponent 2 to be re-exam ned
may be transferred to the Ioading unit 10 fromthe

Eanat er el enselmisstep thag be sridied i £ bl §iid a4 fgicated by
e SRR e SR B e
o e 8 19,14 ok, 508 e
oA M B SRR e oo
5 b“Frfaﬁ | AL Whége rstAgiﬁ?ﬁ@wga ya o&p ggs'eﬁ a#?éfi %rr]% :;Bh eto the
Fﬁ@%&@ﬁﬂ'&% ot e s ERian insBe g Nt §0c thinventing st 70, the
t réﬁgqerécf Pel{sfllﬂ"l?r g{esg&t rou r|]t\,tqsé/,o @fsitti %Bg’ur{iégﬁbgﬁn@rmepumﬂm by

ran ferrln st e ma be perforned in a direction as
| n 2 atEn: fysPe Qﬁ'é!eglr r'UWfAlSoffOFl @lectronithatonponents 2 may be
ctronlc copnponents 2 | oaded in the | oading
tte"%'f'? ferred daivisianrinspested atthe\samertimenspect i on uni t
50 t he |nvert|ng unit 70, and the second vision
10 i nspect i Bnthenrassdhatthen elestionic sorposklitss2 are loaded to the
transferred, by the first to the fourth transfer tools
3doading mieriane 86it 14 thadirsheislon rispection &nit 5@ethfé fn%rtlng
vi sion inspection unit 50, the inverting unit 70
sadhd’i singn thespec&bm@nvmmrt inSpedtivth tuifit LBU,OFﬂ% nglectfon,c
interface unit 24 by one step, respectively. That

f cxamponarts @nnaydeiransfeiredoy1asiviAg the first to the fourth transfer

tools 32, 34, 36 and 38. However, in the case that the electronic

15 components 2 are loaded to some parts of the loading interface unit 14,
the first vision inspection unit 50, the inverting unit 70, and the second
vision inspection unit 60 in a state that the vision inspection apparatus is
initially driven, the electronic components 2 may not be substantially
transferred but the transfer tool 30 may be driven.

20 A vision-inspecting step may be performed in a direction as
indicated by the arrow B of FIG. 4, after the transferring step. That is, a first
vision-inspection process, an inverting process, and a second vision
inspection process may be performed. The electronic component 2 loaded
to the loading unit 10 may be fransferred to the loading transfer unit 14A of

25 the loading interface unit 14. The electronic component 2 may be
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transferred to vision-inspected at the sanme tine. 10
In the case that the electronic conponents 2 are

| oaded to the loading interface unit 14, the first

vi sion inspection unit 50, the inverting unit 70, and
the second vision inspection unit 60, the electronic
conponents 2 nmay be transferred by driving the first

t o ttaimsfdread td te aispeetion tr@?ihga Lgfﬁt 184 fromh t@%%&%’rﬁdpb ' region unit

However, in the case that ectroni c

2 400 by aie thdding §kieP S TRE dIBGdfE Uohthdridht'? B&Ged to the

unit 14, the fiTS8t vision Inspec

R 140 A 06 U B B e
<P i b bl Yol 81 AT 5 8o e un

5 i 304 eSinib o BidE $aB” A, B glecanic comepnan? grey be

10 guiNgY beytiansiesres toc

15

20

25

as, i-2dl.Gal by the arrow. B of FIG_4, after the,

£ Ynlopdef Hy e inoding iapster v {22 of buinipading peitiaton

process, —an ,jnverting, process, and a second_ vision

i nspect i BAr ptl"'ﬁcg@i ﬂ&} 1[36 BRFINSH rMigion Tinspectian.r the electronic

conponent aded to the loading unit 10 may be

t rgﬁ@PQP?%’é # anqeg 'iootg’éi figt and, ke second companent R&dingunits

| o 5“@21% igterface unit 14. The el ectronic conponent 2

ma§ 8¢ afrthesfirst aad the serondnuisiert inspectinsi anitsir5Q and 60

101 fromthe st andb%1 region unit 100 by the | oading
edirst and the isecond inspedtiontumitsh® and 64

unl oadi ng transfer unit 24A of the unloading interface

undlongAhediysthand theassdand inspectiarh guiskearails)51r 8ad 61. Thich. the

100 fromthe inspection region unit 5 101 by the

urflealipnig ernpenes.2 hauingt beerelceatpletehc firs raeN 88¢ork-vision
may be unl oaded by the unloading transfer unit 122 of

t hespettod diyntheufiist aRd. thEcsedonel ihbpedtionndnitd 84544PBE may be
vi sion inspection, the electronic
made to return to the first and the second component loading units 52 and
62 along the first and the second inspection guide rails 51 and 61.

Here, the electronic components 2 may be merely transferred to
the inverting unit 70 and the second vision inspection unit 60 without
undergoing any processes, based on the first vision inspection result.

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the present disclosure.
The present teachings can be readily applied to other types of
apparatuses. This description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications, and variations

will be apparent to those skilled in the art. The features, structures,

methods, and other characteristics of the exemplary embodiments
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conmponents 2 loaded to the first and the second
conponent |oading units 52 and 62 of the first and
the second vision inspection units 50 and 60 i o may be
transferred to the first and the second inspection
units 54 and 64 along the first and the second

i nspection guide rails 51 and 61. Then, the
el dekemhe t j ; : L SE g
¢ HEPSIROMAY! e %oh'ﬂiih&g ;ﬁsﬁ\gloﬁig W%ﬁagéﬁb&%:li ddditional

and second-vi sion "inspected I'rs

Se@ﬂﬂﬂ)ridh%?ﬁéﬂ\ﬁeoékéﬁ%lbgf ?ﬁnbﬁﬁﬁnén my be rmmade to

return to the first an he "'second’ conponent | oadi ng

[ 52 ' ] h d .
spect | g e eeeet Baflhs Ity bs Shioddié iy SeiiralBrms ithout
L\l ferred h
P ORBRRR i SRR e RIS, 50388, oo
' ' d ' ses, based
¢ niat e EbbyE sscibed ettiosneais e Tomianies Bhanhgr the detail
and dieatbgoiiE cEpfiof eSs Sthaied npseifiedphuisarer shouk
di scl osure. ., . The present teachings can be readily
apé?icé’&‘sffbieﬁttﬁ%d'gyﬁ'i@ndis seReaAndefeed imthe appended claims,

descriﬁtigy is intended to be illustrative, and not to
| i #nd therelore all,ehangashang mediticatiansythat fall withinvtbe, metes and
nodi fications, and variations wll be apparent to

t hBR¥Ndsciof | ¢ Flaimpe oir equivalentseaf Lsush, matesicand dsun2s are
met hods, and ot her characteristics of the exenplary
enthsapips intended inke emivwdced by ithe appehded: oksimsed i n

vari ous ways to obtain additional and/or alternative
exenpl ary enbodi nents. As the present features may be
enbodi ed in several forns without departing fromthe
characteristics thereof, it should al so be understood

5 that the above-described enbodi ments are not linmted

by any of the details of the foregoing description,

unl ess ot herw se specified, but rather should
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5

be construed broadly within its scope as defined in

t he appended clains, and therefore all changes and
nodi fications that fall within the netes and bounds
of the clains, or equivalents of such netes and bounds
are 1o therefore intended to be enbraced by the
appended clains. 28 What is clained is: 1. A vision

I NaNAGE isWhaigfgpgat us, conprising: a loading unit for

| oadi ng at | east one el ectronic conponent to be s

vi sion-inspected; a first vision inspection unit for
performng first vision inspection wth respect to

the el ectyroni Cc xC the loading unit; a
second visi on f\n‘gg@g’tq ﬁ%%e{}%ﬁdae&é%w& f%gmﬁinﬁ'ﬁ'gsecond
vision i ' | t espect to the el ectronic
conponent '%%Bﬁ’gwaﬁh\}%‘rl?’?ﬁ@g ' lPaFﬁg'f'ec\qu%‘am@é? femponget to be
firgak ond vision inspection units, for

[ n&gsﬁ(fr?ﬂ%pgﬁgedgl ectroni ¢ conponent havi ng been

conpletel y.first-vi.sion inspected by the first vision

i nspect i 3nﬁfl§h VISIgR fsRectionnit &n P@%P'Emﬁgnﬂf&h&lﬂon énspection
transferred to th? second vision inspection unit; 15

an Wi 's58eFJodhe electioniccempenent Inaded byithe fnading unit;
conponent having been conpletely second _

vi si on-i AsFBEPRY Wgionhnspestion wnitifon perfyedng osecond vision
unit; and a transfer tool for simultaneously

t r HigPeetion withdespectdnithe elastopicccospopentect i vel y in

the first vision inspection unit, the inverting unit,

1020 and tAB kweding undiipstalledpbetwesn tie tfirsto andesecond vision

I5
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respective units. 2. The vision inspection apparatus
of INSp&cken, unitser far ninverting the electronic component having been

completely first-vision inspected by the first vision inspection unit before
the electronic component is transferred to the second vision inspection
unit;

an unioading unit for unloading the electronic component having
been completely second vision-inspected by the second vision inspection
unit; and

a transfer tool for simultaneously transferring electronic

components respectively in the first vision inspection unit, the inverting unit

and the second vision inspection unit to the next respective units.

2. The vision inspection apparatus of claim 1, wherein
loading process of the electronic component by the ioading unit, and the
unloading process of the electronic component by the unloading unit are

performed in one side of the vision inspection apparatus.
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| oadi ng process of the el ectronic conmponent by the

| oading unit, and the unloading process of the

el ectroni ¢ conmponent by the unloading unit are 25
performed in one side of the vision inspection
apparatus. 29 3. The vision inspection apparatus of
claiml1, further conprising: a loading interface unit
for transferring the electronic conponent 5 |oaded to
the loading unit to the first vision inspection unit;

and an ury oadi MKal Rfi§hHH S kit f ferring the

el ectronic comon%ﬁéﬁogﬁﬂ%nt épé@gﬁdgfu g'f“%ﬂ q further
[ nggﬁ»fﬁrjsq{g:uni t to the unloading wunit. 10 4. The

vi sion 1 nspection apparatus of claim1, wherein the

the- secondearirio RREHRED My, daiBieriig hersloelienic component
1 - SpECL Bh TSRS e rstegeenic o

| olpisB the 1Ghiy hBR R B Yo Poiipebon vakgans | n o

l'i ne, f .st andb I on it; 15 wh in th

| nopecti BN ARG KRGS 1 B lEnsiaioa  het sieatronic

ar d i arallel to each other. 5. The vision
i né@'@ggf’%ﬂp&%ﬁ{&%a{%ﬁwoﬁe%qm iision fngpection unihie the ngloading
20 a.loading interface unit for transferring the
el 'é'a'it'roni c conponent having been | oaded by the
| oadi ng unit of the standby region unit to the
i nspection region unit; and an unloading interface
unit for transferring the electronic conponent having
been corfl et el Yhe aision-inspeationi agparatusd ofitcldifre 1, wherein the
first vision inspection unit, the inverting unit, and the second vision
inspection unit are arranged in a fine, and form an inspection region unit;
wherein the loading unit and the unloading unit are arranged in a
line, and form a standby region unit;
wherein the inspection region unit and the standby region unit are

arranged in paraliel to each other.

5. The vision inspection apparatus of ciaim 4, further
comprising:

a loading interface unit for transferring the electronic component
having been loaded by the loading unit of the standby region unit to the
inspection region unit: and

an unloading interface unit for transferring the electronic
component having been completely second-vision inspected at the

inspection region unit to the unloading unit of the standby region unit.
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25 inspection region unit to the unloading unit of the
standby region unit. 30 6. The vision inspection
apparatus of claim3 or 5, wherein the |oading unit
conprises: a stack unit in which electronic conponent
are stacked, and 5 a | oading transfer tool for
transferring the el ectronic conponent stacked in the
stack unit to the loading interface unit. 7. The

vi sion inspection apparatus of claim3 or 5, wherein

t he unl ogdi ng WHetvié%'ﬁpfnk‘,ﬁSéﬁoﬂ%gpa%qagioﬁgﬂlzﬁi%g or 5, wherein

rejection unit, and a bin unit sor

el gi6é IsHding uh CBARFIRLgPased on inspection result at
the inspection region unit to the good unit, the

rejectio j ] iit. and a nl padi

t rJansf Ier %uér#??ﬁ F g?ﬂf\p@%%}%ﬁrﬁ@btcﬁg?pangg? PE%F Cﬂég'gand
5 hapect | Srrad f=Nfey BNt kinYieniab e dediiatie component
rej ' ' nd.the bin unit fromthe unl oadin

i thSer gggn %%‘{apﬂg_mt-ﬁﬂzh%hq% Interface vak gppar alt ug of
claim3 or 5, wherein the first vision inspection

unit conprises: 20 a first conponent |oading unit for
being I o the el ectronic conponent

?ded \Mghﬂg [ )
transferfed froRFtWEOD JagpRemdionnarparatus ofhclaimy3 wined, wherein
trgnsfer tool; .a first transfer unit for transferring
t h'eyrleRding UnitCompRRa®: | oaded in the first
conponent loading unit; and a first inspection unit
10 for per fBORPHGINL AJEjertion aniti ang acin amitviot ortiaf the electronic
res&(ﬁct to the electronic conponent transferred by the
f | fATPPPemishased an tinsgEction result at the inspection region unit to the
good unit, the rejection unit, and the bin unit; and
an unloading transfer unit for transferring the electronic component
having been completely inspected at the inspection region unit, to the

15 good unit, the rejection unit, and the bin unit from the unloading interface

unit,

8. The vision inspection apparatus of claim 3 or 5, wherein
the first vision inspection unit comprises:
20 a first component loading unit for being loaded with the electronic
component transferred from the loading interface unit by the transfer tool;
a first transfer unit for transferring the electronic component loaded
in the first component loading unit: and
a first inspection unit for performing first vision inspection with

25 respect to the electronic component transferred by the first transfer unit.
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9. The vision inspection apparatus of claim1l, wherein
the second vision inspection unit conprises: a second
conmponent | oading unit for being | oaded with the 5

el ectroni c conponent transferred fromthe inverting
unit by the transfer tool; a second transfer unit for
transferring the el ectronic conponent |oaded in the
second comnponent | oading unit; and a second inspection
unit for perform ng second vision inspection 10 with

respect kot he TheCGiidANifs Rt Upllarkt 8N BRI PWnbRsin the

second transfer uni nspec
apRBFSLY Sisi R gelok | tion region unit for
perforﬁﬁg"@f@%ﬁ%‘%%@@#@@?@%h 15 respect to at

for | oading Ehnd oRTipPARR Kidiin it 85 beingloated with the
nPRHERIE Brirboheft HARET o hobRdhe ity Wk ey the transfer

co[§) et ely vision inspected at the inspection region
unit;” 20 a loading interface unit for transferring the
el ectronic_co dOH_ent havi ng been | oaded to the

g

standby PeYFERduHRDSiEs Yniteionrasfering theyielectianic component
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st andby ®&fCORdURsPect®P ynit fonpedfoshing semomet visiom inspection
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with respect to the electronic component transferred by the second

transfer unit.

10. A vision inspection apparatus, comprising:

an inspection region unit for performing vision inspection with
respect to at least one electronic component;

a standby region unit for loading the electronic component to be
transferred to the inspection region unit, and unloading the electronic
component having been completely vision inspected at the inspection
region unit;

a loading interface unit for transferring the electronic component
having been loaded to the standby region unit to the inspection region unit;
and

an unloading interface unit for transferring the electronic
component having been completely vision inspected at the inspection

region unit to the standby region unit.
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i nspection region unit conprises: a first vision _

i nspection unit for performng first vision inspection
5 with respect to the electronic conponent transferred
by the loading interface unit; an inverting unit for
inverting the el ectronic conponent having been
conpletely first-vision inspected and transferred
thereto; and a second vision inspection unit for
perform ng second vision (0 inspection with respect
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an inverting unit for inverting the electronic component having
been completely first-vision inspected and transferred thereto; and
a second vision inspection unit for performing second vision
inspection with respect to the transferred electronic component after being
inverted,
wherein the standby region unit comprises:
a loading unit for loading an electronic component to be vision-
inspected; and
an unloading unit for sorting and unloading the electronic
component transferred from the unloading interface unit based on the
vision inspection result,
wherein the inspection region unit and the standby region unit are

arranged in parallel.
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