TI TLE OF THE | NVENTI ON VI SI ON | NSPECTI ON APPARATUS $ BACKGROUND OF THE

| NVENTION 1. Field of the Invention The present invention rel ates
to a vision inspection apparatus, and particularly, to a vision inspection
apparatus capable of inspecting external io appearance of an electronic
conponent | oaded in a tray. 2. Background of the Invention An

el ectroni ¢ conpanent such as sem conduct or package under goes vari ous

a
tests such ablTeFeRfriREINYENII@Next ernal test, duri ng 15manuf acturi ng

processes or before being distributed into the market, so as to enhance
yield and increase reliability of the products. For exanpl e,
sem conduct or packa&es are manufactured through various processes including

fabricati ng YRR QTR &P PARATWRg process, and packing process. |f
subsequent processes are unnecessarily perforned in 20 spite of inferiority
in the sem conductor device, the entire fabrication costs may be increased.
In order to prevent this problem the above tests are perforned before main
processes t BACKEROUND QfoTHEEINMVENGION conponents. Then, these sel ected
good el ectroni ¢ conponents undergo subsequent processes. Mst of electronic
conponent s undergo each kind of tests before

1. Field of the invention

The present invention relates to a vision inspection apparatus, and

particularly, to a vision inspection apparatus capable of inspecting external

10 appearance of an electronic component loaded in a tray.

2. Background of the Invention

An electronic component such as a semiconductor package
undergoes various tests such as electric test and external test, during

15 manufacturing processes or before being distributed into the market, so as to
enhance yield and increase reliability of the products.

For example, semiconductor packages are manufactured through
various processes including fabricating process on a wafer, cutting process,
and packing process. If subsequent processes are unnecessarily performed in

20  spite of inferiority in the semiconductor device, the entire fabrication costs may
be increased. In order to prevent this problem, the above tests are performed
before main processes thus o select good electronic components. Then,
these selected good electronic components undergo subsequent processes.

Most of electronic components undergo each kind of tests before

25 being distributed into the market. Accordingly, only good electronic



2%being distributed into the market. Accordingly, only good el ectronic
conponents are presented on the market, thereby enhancing reliability of

t he products. The vi sion inspection apparatus perforns vision
i nspection as a tray |loaded with el ectronic conponents thereon i s up-down
noved along a guide 5 rail, and a canera is noved in right and | eft

directions so as to inspect the electronic conponents |qaded in the tray.
Si nce the i nSPOPPREHS& r%??%’?r}ﬁ@(? | wafhes, thesgby sapareng trﬁ"eim'étyé?éﬁ?roni c

conponents thereon is transferred, the positions of the electronic
conponent s | BEEEtS n t he tray are changed due to a tol erance between the
el ectroni c conponent inside an accommobdati on 10groove of the tray. As a
result, inferioritVheyision diresten appasates mertai@spysion) ippredion a a tray

el ectronic conponents. This will be explained in nore detail. FI G
1 is a pl anelogded vtvelesyonic exapphentsftharagnsisorp-dawpaopiesh adgneaguidei n
accordance with the prior art. As shown in FIG 1, the prior vision

i nspect i on apacatus choreralis mowsskdt right arddeftalireatipeasanas tofingprect the

el ectroni c conponent includes a tray loading unit 1 for loading a tray 5

| oaded wit h elketoniocrncanpompdsdoaded hetleotragl Singeathguindpectior id perfarmedera 2
for vision-inspecting the electronic conponents having been transferred by
a pi cker 6, wahie thetray badet neitis tres elaudronite cetngohentsi theteomp i @anhsfes@das to
sort the electronic conmponents having 20 conpletely undergone the vision

i nspection, tetgaytidrsastsherelstgrone componah@Ibadédin tHeatnay are chanddiedts ay 5,
a sorting unit 4 for automatically transferring the tray 5 along a guide

13 bo'o o) dPctanee DSt ShERrCtoWRTEn, [Tatecr argresai
the trayyy anglobbe & e tray. As a result, inferiority may occur when measuring the
positions of the electronic components. This will be explained in more detail.
FIG. 1 is a plane view showing an example of a vision inspection
apparatus in accordance with the prior art.
As shown in FIG 1, the prior vision inspection apparatus for
15 inspecting external appearance of an electronic component includes a tray
joading unit 1 for loading a tray 5 loaded with electronic components thereon
along a guide rail 1ta, a camera 2 for vision-inspecting the electronic
components having been transferred by a picker 6, a picker 7 for transferring
the electronic components so as to sort the electronic components having
20 completely undergone the vision inspection, a tray transfer device (not shown)
for transferring the tray 5, a seriing unit 4 for automatically transferring the tray
5 along a guide rail 4a, etc.
However, the prior vision inspection apparatus has {o be provided with

the tray transfer device for automatically transferring the tray, and the tray

25 loading unit 1 and the sorting unit 4 have to be provided with the guide rails 1a



25l oading unit 1 and the sorting unit 4 have to be provided with the guide
rails la and 4a, respectively. And, a sorting device such as the sorting
unit 4 including the additional picker 7 after the vision inspection has to
be additionally provided. This nay cause the entire structure to be
conplicated, and the fabrication costs to be expensive. 5l n case of

massi vely producing el ectronjc conponents, the prior vision inspection
appar at us (ﬁga gectiygheveid ng Heviegie8) Atng S9THRY URE fetic|using
apparatus is used in case of,yroducing a small nunmber of electronic
conponent s, NBeadditipnal pigker catafsh esvisian dnspratieasbastle bewadditipaally
productivity. 10Furthernore, thetgrior Vi sion inspection apparatus occupies

a rel ativel yrodidgdr Tiistagy seven Bpagrtirgusirg@uia $0 dsnppmpdicaigdstandcthe e and
larger size. ~~  In order to enhance reliability of processes for

el ect roni ¢ dehpoeation egsts ebeiexpensivespecti on apparatus is installed in a

cl ean room where occurrence 15 of dust, etc. is mnimzed. If the size of
t he vi si on i nspectih@asambanassively srocirgnsledirohiaraperparasds,ithsipdier viséore| ean
roomis occupied. This may | ower productivity of the electronic conponents
based on a unspedioceaapparatus ride g iusedyitsowevern et itlhe aypemsdteu sispat f or s
vi sion inspection by obtaining i nages of the el ectronic conponents | oaded
in the tray ihspenidnt eparalls big asad yin rgsthef ghtduciad anmsges.. ndeir bhe

i mges of the el ectronic conponents are obtained by noving the tray 5 in up

and down di rge¢ttenis compdnentsl tieé @ngird Rbrigaticle coaisl arcaiRdrd2elitsi 0@t iR
canera 2 in right and left directions. Wiile the tray 5 is

transferred,prbhgetlifgct roni ¢ conponents are minutely

10 Furthermore, the prior vision inspection apparatus occupies a
relatively larger installation space due to its complicated structure and larger
size.

In order to enhance reliability of processes for electronic components,
the vision inspection apparatus is installed in a clean room where occurrence

15 of dust, etc. is minimized. If the size of the vision inspection apparatus is
increased, larger area inside the clean room is occupied. This may lower
productivity of the electronic components based on a unit area.

The prior vision inspection apparatus performs vision inspection by
obtaining images of the electronic components loaded in the tray 5, and then

20 by analyzing the obtained images. Here, the images of the electronic
components are obtained by moving the tray 5 in up and down directions in
FIG. 1 along the guide rail, and by moving the camera 2 in right and left
directions.

While the tray 5 is transferred, the electronic components are minutely

25 moved due to a tolerance between the electronic component inside an



25noved due to a tol erance between the el ectronic conponent inside an
accommodati ng groove of the tray 5. This may change the positions of the
el ectroni c conponents, resulting in errors in measuring precise positions
of the electronic conmponents, or causing precise imges of the electronic
conponents not to be measured. As a result, reliability of the vision

i nspection 5may be | owered, or e visi i nspection may not he smpothly
per f or med. @Eﬁ\@&ﬂvoéﬁt'%ﬂf?%%ﬂ@\l\{ray g-nTh'SfﬁéVé%f@t“@? %ﬁ RPjidens of thee
present invention is to provide a visjon inspection apparatus capabl e of
reduci ng an YEEUPRIE GHNRYRADNIBYTESURNG Iy PHETS e MERSUFBY SRregiseupestigng of
capabl e of reducing the fabrication costs. . . Another object of the
present invelh€ gledtonic gormangdia oF siassinthspeeise ofinagirarait the ceeimndc of
greatly reducing fabrication costs and size by mnimzing configurations
for transfer¢amporenty Hohkubeneeasused.cAs arrpenierrelabilityf tee aisioreinspentise and
ot her advantages and in accordance with the purpose of the present

i nventi orf, avagmeddivetedina the vsiiryindpectiorbedyhet dersmodtbiyeperforpranii ded a
vi sion inspection apparatus, conprising: two or nore trays |oaded with
el ectroni ¢ conponents thereon; a vision inspection unit for

vi sion-inspecting the el ectronic conponents |oaded in the trays; and a
dunpi ng uni t SAMMARYERE NaHgiINYENITOONdr oduct s and bad products with each
ot her between the trays according to a result of the vision inspection,
wherein the dunping unit places good el ectronic conponent in one or nore
trays, and places bad el ectronic conponent in the remai ned one or nore

trays. ThebBfor¥] ahoshibAsBEEd Prestttlinddstid®s eIMPbNge UNivisidRy be
i ndependently 25driven, or nay be interworked with each other by being
fixed toyat jhggsdtiod"8pparatus capable of reducing an occupation area by simplifying

the entire structure, and capable of reducing the fabrication costs.

Another object of the present invention is to provide a vision
inspection apparatus capable of greatly reducing fabrication costs and size by
minimizing configurations for transferring trays and electronic components.

15 To achieve these and other advantages and in accordance with the
purpose of the present invention, as embodied and broadly described herein,
there is provided a vision inspection apparatus, comprising: two or more trays
loaded with electronic components thereon; a vision inspection unit for vision-
inspecting the electronic components loaded in the trays; and a dumping unit

20  for exchanging good products and bad products with each other between the
trays according o a result of the vision inspection, wherein the dumping unit
places good electronic component in one or more trays, and places bad
electronic component in the remained one or more trays.

The vision inspection unit and the dumping unit may be independently

25 driven, or may be interworked with each other by being fixed fo at least one



shaft. The dunping unit may include a plurality of pickers for

pi cki ng and pl aci ng the el ectronic conponents. According to another aspect
of the present invention, there is 5 provided a vision inspection
apparatus, conprising: a plurality of first tray nounting units for
nmounting trays | oaded with el ectronic conponents thereon, respectively; one
or nore seco deray nmounting units for nounting enpty trays; a vision

i nspection ufd'f or vision-inspecting the el ectronic conponents | oaded in

the trays; and a dunping unit for sorting good and bad el ectronic
conponents to at | EaaAUGRINGfUnthgay; ingtudgng HIW@!Igfeeﬁﬁa:kﬁfbﬁﬁmi Rigkingi ard
according to a result of the vision inspection. The dunpi ng unit
may be confiBaedd the elgcianigeMpenedisr oni ¢ conponents on one or nore trays
of the first tray nounting units, and to place bad el ectronic conponents on
the enpty tray of Aerordegord anefpervasigaigolinhe. pra@rthiavenkipnndhens tis may
be configured to place bad el ectronic conponents on one or nore trays of
the firststrppvitsdngi wgionninspechoen appapdisse coopdistigea mdurattyc ofnfinstetngy on
the enpty tray of the second tray nmounting unit. The dunping unit may be
confi gured tmophticg ugte doreheatiiraniray? (badenpeite etectomiooemponanisdheant r ay s
of the first tray nounting units, and to place bad el ectronic conponents on
t he remai nedrespectivelyroore taraywrefsecbadf fraw tmourtingronitg ifog nuoiriting Ehepty
dunping unit may be configured to place good el ectroni c conponents on one

or nore one gapl;\a Visaysingpetiith aait dndvitioayingPedtingntheldletiroRib compdierps ace
bad el ectronic conponents on the remai ned one or nore enpty
loaded in the trays; and a dumping unit for sorting good and bad electronic
10 components to at least one of the first and the second mounting units
according to a resulit of the vision inspection.

The dumping unit may be configured to place good electronic
components on one or more trays of the first tray mounting units, and to place
bad electronic components on the empty tray of the second fray mounting unit.

15 The dumping unit may be configured to place bad electronic
components on one or more trays of the first tray mounting units, and to place
good electronic components on the empty tray of the second tray mounting
unit.

The dumping unit may be configured o place good electronic

20 components on one or more one {rays of the first tfray mounting units, and to
place bad electronic components on the remained one or more frays of the
first tray mounting units.

The dumping unit may be configured to place good electronic

components on one or more one empty trays of the second tray mounting unit,

25 and to place bad electronic components on the remained one or more empty



trays of the second tray nounting unit. The vi sion inspection
apparatus nmay further conprise one or nore first tray stack units for
stacking thereon the trays | oaded with the el ectronic conponents thereon;
one or nore second tray stack units for stacking the 5 enpty trays

t hereon; one or nore good tray stack units for stacking trays |loaded with
good el ectroni c conponents .thereon; one or nore reject tray stack units for
st acki ng tralfdv$ 8biePaRONA tBYIMeHBYG HAltc conponents thereon; and a tray
transfer unit for transferring the trays anong the first tray nounting
units, the second tRQyViSiONARSRRFLIGA; apparakIst Magt furthey compriseuRPeOr Mwee
second tray stack units, the good tray stack units, and the reject tray
stack units. first tray stagle gptis gy stgckinpl theegmi Her travp deadesk withdhpreleetrnic
invention, there is provided a vision inspection apparatus, conprising: one
or nore firseompagentsutheren; wone or frerensecarichyagreiack umgs dot rlgeking doed
with el ectronic conponents thereon for vision inspection; a first

i nspect i on uainpty traysidhatecn; & br meorev gebdrirdaynstekt Loits don stefolimgotafer mi ng
first vision inspection with respect to the el ectronic conponents |oaded in
the trays ofickabedfwitistgdadayglanbontd cgmponesi{s drereaneoseoor wmre fajectr gagi vi ng
the trays having conpletely undergone the first vision inspection, and

i nverting thstack enits dor stackinpdrmstisatiedddth bad eleetrion&ysomponedis therepnsecond
tray mounting units for nmounting the trays inverted by the 20 inversion
unit; a secoasd witfdyonanhsiepant fOmiramdferrfrey theardyer Ainbeg 386 difd tySelinting

i nspection with respect to the electronic conponents |oaded in the trays of

the second tygis, MRGIBEEAS B RouRirkPGRRcdhe TROSEAY SfackNirits! fHd Skl Ray
dunping unit for sorting the electronic conponents | oaded in the trays of

the second t @y TAKSHBUJURI sy $BER UAROLRNMIRLALS SIS i oduct s

according to results o Irst and the second vision Inspections after

 Tecons L0 ASKRSEL RS Ry et IR e SR 7

the trays anong the _ I nversion uni

second inspe 'Igir\’%du% \trl]ision ir}sRectiJm%rp' g\éﬁpg;?ﬂwﬁfgb@nﬁé’né %?!ngFEi Efirétrﬁé){/; and

pi ckup unit prc g up e Inve inverting the't

[ [ ce f i t f by the tr
Cranst or - un TORTS W8t FH5 PRRERE e, S OB VT RS Tt dRGri
g e SehBARE nBRBa T IR, S PR UL R hRRELAS, e
unit of the second inspection unit i.ncl ude .ane .or mor e fjrst sutt)-tray
mount i ng!Suni §r§t ylgpnp@,sggpqﬁmﬁnigc&rop] Qv;pgp%r@rs vision inspection with respect to

the electronic components loaded in the trays of the first tray mounting units;
an inversion unit for receiving the trays having completely undergone the first
vision inspection, and inverting the electronic components loaded in the trays;
two or more second tray mounting units for mounting the trays inverted by the
20 inversion unit; a second vision inspection unit for performing second vision
inspection with respect to the electronic components loaded in the trays of the
second tray mounting units; a second inspection unit including a dumping unit
for sorting the electronic components loaded in the trays of the second fray
mounting units into good and bad electronic products according to results of

25 the first and the second vision inspections after the second vision inspection;



io inspection after receiving the trays fromthe inversion unit; and one or
nore second sub-tray nounting units for sorting the el ectronic conponents
by the dunping unit according to results of the first and the second vision
i nspections, after receiving the trays having undergone the second vi sion

i nspection fromthe first sub-tray nmounting units. 15The first sub-tray
nmounting unit nmay be di sposed betme?n the first inspection unit and the
second sub- t PRY Rt Dt fayransiergng dpa dewe WFF%@’effi’rFSEF‘SP%MWB’n
unit. . Each of the first and the second tray nounting units may be
di sposed in {eudpyensign it Ansdee seqord disnestipBinfer pendi cul ar to an
arrangenment direction 20 of the first and the second inspection units.

The second tray nolpgiimeraiont uRiaynayeincdile gurad pinken wiitifort piekisgeds thai ¢
conponents are sorted by the dunping unit after the second vision

i nspection, vetseditray beforeinveringthet thay; fandsan iversior dewicerfar eveilapping

i nspections. The vision inspection apparatus according to the present

i nvent i ors 25tmeytrawtrahgerrednpr thedray traasfes uait lwitinihie tray pekpgiup mgthe agg t o
the first tray nounting unit or the second tray nmounting unit, or stacking
trays thereopickup unit, ahtiehenayrritgdhe wvetlappyd ionel pale ob tiays sipdideyiosinack
unit for supplying trays to the first tray nounting unit; a second tray

stack unit fiersihpipkendnethed setirayis dohgporents waded it the thayray stack unit
for stacking thereon trays having 5undergone the second vision inspection.

The tray stack uniThémecbadpPeay thhemamhgehpvert e tetshd ansbddiionsga®day r ay
mounting units, and the tray transfer unit may include an X-Z direction
robot or an Kci\wé drbeft more first sub-tray mounting units for performing second vision
10 inspection after receiving the trays from the inversion unit; and one or more
second sub-tray mounting units for sorting the electronic components by the
dumping unit according to results of the first and the second vision inspections,
after receiving the trays having undergone the second vision inspection from
the first sub-tray mounting units
15 The first sub-tray mounting unit may be disposed between the first
inspection unit and the second sub-tray mounting unit by being adjacent to the
first inspection unit.

Each of the first and the second tray mounting units may be disposed

in plurality in number in a direction perpendicular to an arrangement direction
20  of the first and the second inspection units.

The second tray mounting unit may be configured such that the
electronic components are sorted by the dumping unit after the second vision
inspection, according to results of the first and the second vision inspections.

The vision inspection apparatus according to the present invention

25 may further comprise a tray stack unit for supplying trays to the first tray



The vision inspection apparatus according to the present invention io may
have the foll ow ng advant ages. Firstly, vision inspection is
performed in a state that the two or nore trays |l oaded with a plurality of
el ectroni c conponents thereon are fixed, and then good and bad el ectronic
conponents are sorted to each tray according to a result of the vision

i nspection. This may sinp|lify the entire structure and ism nim ze the
vision i nspemq%ﬁmaw&r%ﬁtb@ﬁewn tray SagHIG UNit, (98 SfagiinG HaY S HereeRs are
reduced due to smaller size of the vision inspection apparatus, and an

i nstal | ati on spaceThg & stackdueit danddids ﬁ’gﬁ&ﬁ,t tiaye stagti Wit Epraserpiving
production of the electronic conponents may be effectively utilized.
20Thirdly, siraxete e {isstran mowpeetunh agasenditiay stask siniifoestagking empty
productivity of the electronic conponents based on a unit area may be
great |y enhatiagel.thereon; and aprbirdt iy stagkngeit Jos istackings fwrevorirays pavihgr ned
by nmoving only a canera of the vision inspection unit w thout noving the
el ectroni £ conpegeneshgSecohd visicsi inspeddpect ed, the el ectroni c conponents
may be stably maintained and vision inspection nmay be snoothly perforned.
This nmay enhance r&hediay stagk ahittihay iespositiomspbelovothe first aall tbe ddvendi si on
i nspection to be nore snoothly perforned. The foregoi ng and ot her objects,
f eatures, asfragtracamthgdvant agesheftrdy frassfer es@nihai rivelotie am W-¥| dikstione

nore apparent fromthe follow ng detail ed description of the present
i nventi on wheshdtaken XJY-E¢pbstnction with the acconpanyi ng draw ngs.

The vision inspection apparatus according to the present invention

10 may have the following advantages.

Firstly, vision inspection is performed in a state that the two or more
trays loaded with a plurality of electronic components thereon are fixed, and
then good and bad electronic components are sorted to each tray according
to a resuit of the vision inspection. This may simplify the entire structure and

15 minimize the vision inspection apparatus.

Secondly, the fabrication costs are reduced due to smaller size of the
vision inspection apparatus, and an installation space is also reduced.
Accordingly, the entire space for production of the electronic components may
be effectively utilized.

20 Thirdly, since the vision inspection apparatus has smaller size,
productivity of the electronic components based on a unit area may be greatly
enhanced.

Fourthly, since vision inspection is performed by moving only a
camera of the vision inspection unit without moving the electronic components

25 to be vision-inspected, the electronic components may be stably maintained



BRI EF DESCRI PTI ON OF THE DRAW NGS 10 The acconpanyi ng draw ngs,
whi ch are included to provide a further understanding of the invention and

are incorporated in and constitute a part of this specification, illustrate
enbodi ments of the invention and together with the description serve to
explain the principles of the invention. 15In the draw ngs: FIG 1

Is a plane vi e(\iv of ., a vision inspection apparatus, i n accordance with the
prior art; @and visienginspgclion BEyshectseetolvenegermedi sihin Maypsohassae
apparatus according to a first enbodi ment of the present invention; 20FIGS.
3A to 3C ar e'SpRitlY 0f HiksVisippwinageslipropadagiom the visien inspieshon de hsceoss

apparatus of FIG 2; FIG 4 is a perspective view of a vision
i nspecti on appaptivpededesdi ng to a second enbodi nent of the present
i nventi on; FIGS. 5A to 5D are plane views showi ng an operation

of the vision 25i nEpeéeregningppat athes objed, dealtres, aspects mdadeantsgas warti al

perspective view of a tray stack unit of the vision inspection apparatus of

FIG 4; 5 the present invention will become more apparent from the following detailed
description of the present invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
10
The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of
this specification, illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
15 In the drawings:
FIG. 1 is a plane view of a vision inspection apparatus in accordance
with the prior art;
FIG. 2 is a perspective view of a vision inspection apparatus according
to a first embodiment of the present invention;
20 FIGS. 3A to 3C are plane views showing an operation of the vision
inspection apparatus of FIG. 2;
FIG. 4 is a perspective view of a vision inspection apparatus according
to a second embodiment of the present invention;
FIGS. 5A to 5D are plane views showing an operation of the vision

25  inspection apparatus of FIG. 4;



FIG 7 is a perspective view of a vision inspection apparatus according to
a third enbodi nent of the present invention; 5FIG 8 is a front view
showi ng a part of the vision inspection apparatus of FIG 7; FIG 9 is
a plane view of the vision inspection apparatus of FIG 7; and FIGS. 10A to
10C are partial front views show ng an operation of an inversion device of
t he vision inspectj pparatus of FIG, 7..10 TAI LE SCRI PT]| ON_OF THE
| NVENT] ON kL € Borrrial Pesserchee yialb T AniraEERaX Brt qiahgrasian:
invention, with reference to the acconpanyi ng drawi ngs. 15Hereinafter, a
vi si on i nspetSPERIbPRRAHELS Sk i ng to the present invention will be
explained in nore detail with reference to the attached draw ngs. _
FIG 2 is a perspett® veis\a poyseecive,Yiswef a wsipadnsrectiopmranaratiisasserdingg t o
a first enbodi nent of the present invention, and FIGS. 3A to 3C are plane
20vi ews showichg third emdedinment aitthe peesandimsentinspect i on apparatus of FIG 2.
As shown in FIG 2, the vision inspection apparatus according to a first
enbodi ment of the bl@dkista fravkeviewvahovdng ripsetobthisodsion dspachon@ppavatast r ays
20 mounted to tray mounting units 110 fixedly installed in the body 100,
and | oaded wot RiI7ect roni ¢ conponents 10 thereon so as to be
Vi sion-inspected; a

FIG. 9 is a plane view of the vision inspection apparatus of FIG. 7; and

FIGS. 10A to 10C are partial front views showing an operation of an

inversion device of the vision inspection apparatus of FIG. 7.

10
DETAILED DESCRIPTION OF THE INVENTION
Description will now be given in detail of the present invention, with
reference to the accompanying drawings.
15 Hereinafter, a vision inspection apparatus according to the present

invention will be explained in more detail with reference to the attached
drawings.

FIG. 2 is a perspective view of a vision inspection apparatus according
to a first embodiment of the present invention, and FIGS. 3A to 3C are plane

20 views showing an operation of the vision inspection apparatus of FIG. 2.

As shown in FIG. 2, the vision inspection apparatus according to a first
embodiment of the present invention comprises a body 100; two or more trays
20 mounted to tray mounting units 110 fixedly installed in the body 100, and
loaded with electronic components 10 thereon so as to be vision-inspected; a

25 vision inspection unit 300 for vision-inspecting the electronic components 10

10



25vi sion inspection unit 300 for vision-inspecting the electronic
conponents 10 loaded in the trays 20; and a dunping unit 200 for
exchangi ng good and bad el ectronic conponents 10 with each ot her between
the trays 20. The el ectronic conponents 10 to be vision-inspected
may include all types of objects requiring vision inspection, for exanple,

sem conduct o 5 packages such as |1 C chips includin GA,. BGA, etc,

appl i cation I?rﬁdﬁg 'QJE%%%YS ?,a"%@g}m&”&. it 200 of CF’?‘%@’QQ’&)O@@%W@ | oad
thereon the plurality of electronic conponents 10, and to carry the

el ectroni c cBlasdraiecomponerie 1Pvalseaeh alier heiuesmieotiays?2@es and
structures according to a type of the electronic 10 conponents 10, and may
have acconmpdat i on*rg@m@nm cRowionentsall 0 4a dpevesiondaspested dnap rcludeall
accommodat i on grooves for accommodating the el ectroni c conponents therein.
The body 100typesv oticabjegts hrespiding ongioneimspeaiian| fasdexampls, nsemycanductode an
upper plate portion 101 for form ng an upper surface, and a 15 supporting
portion 192 peackaggspeudh ag € udipgp petudiha R poBGAgretd.0 apphcationt tleipbadgh 100
may have various structures including a frame structure. As shown in
FIG 2, the as®DIlprP@g, efc.units 110 may include a plurality of guide
menbers 111 fixedly installed on the upper plate portion 101 of the body
100, and confi gur efhéotrayppd0t sthve ttoajmd2Qhereon Ithe ephiralidy r eftélestrodier e,
20 the trays 20 of the tray nounting units 110 may be repl aced by ot her

trays 20 by asmppaeaisorl sindatourmpihecslasesnialcoRipotichit N0 Tis® @el/s @0 may
The vision inspection unit 300 is an apparatus for performng vision

et or mal T g o A O B g, & e o B i
10 components 10, and may have accommodation grooves in horizontal and
vertical directions, the accommedation grooves for accommodating the
electronic components therein.

The body 100 provided with each component installed therein may
include an upper plate portion 101 for forming an upper surface, and a

15 supporting portion 102 for supporting the upper plate portion 101. And, the
body 100 may have various structures including a frame structure.

As shown in FIG. 2, the tray mounting units 110 may include a plurality
of guide members 111 fixedly installed on the upper plate portion 101 of the
body 100, and configured to support the trays 20 in a lateral direction. Here,

20  the trays 20 of the tray mounting units 110 may be replaced by other trays 20
by an operator’s manual processes after vision inspection.

The vision inspection unit 300 is an apparatus for performing vision
inspection with respect to the electronic components 10 by obtaining an

external image for a top surface, a bottom surface, etc. of the electronic

25 components 10, and by inspecting external appearance of the electronic

11



25conmponents 10, and by inspecting external appearance of the electronic
conponents 10 based on analysis result of the obtained i nage. The vision

i nspection unit 300 nmay include an i mage obtaining device (not shown) such
as a canmera, and an i nage anal yzi ng device (not shown). The vision
inspection unit 300 is installed in the body 100 so as to 5 capture inmage

of the electronic co nts 10 | oaded in the trays 20 il e npving above
the tray muﬁ?ﬁ“ﬁ&”@ﬂ{gtpig ed@h RBIE'S Haslﬂﬁtc{’f B’,e \éﬁ@'f\‘ﬁ ?'Bﬁg?-ggbﬁc $18R unit
300 may be installed in an X-Y robot 320 so as tq be npvable in X and Y
directions. INSPERECHYAY Gomay iaelufe & inage bR F§Virs 102 GH0MY SPERKi ng
up the ir) electronic conponents 10 and transferring the picked-up

el ectroni c c8fpdRIRed, apdias iptagsranglyging geyicedpot/sROWM. i nspecti on, and
exchangi ng good and bad el ectronic conponents 10 with each other between
the trays 20. The ™igioa ungpengionninit 200 irdpstatieed iarthe dwslyi 00 &0 aw too

pi ck and place the el ectronic conponents 10. For instance, the dunping unit
200 may iHcl odetuts imadamiithg aledttorid @ohprinents 18 Uoadedh irh &ael trayet2Ginbrila) f or
pi cking up the el ectronic conponents 10 by form ng vacuum pressure, and an
up- down dri vimyyirdeeboee fibe fogyr dowmtingviimits tHhe. Secdhiowm lieddG. 2, the vidibe
dunping unit 210 has to performa pick-up function for picking-up the

el ectroni c cowpeosori anit @0Drroay deantiatigd 20 anaXyY @bplt 820 douaste bo rhovaldd

pl aci ng the picked-up el ectronic conponents 10 to another tray 20.

Ther ef ore, teXcdunapy diettiviss 210 have to be provided with two or nore

pi ckers 211. However, it is preferable to install two pickers 211 with

CPao1 B’ Too’picEHFSDOPD ARSI, ATPRGUSE200TSE DT, o
el ectronie corReBRR! démpbRERENeI] I 8Hd 2Qrarfistrihge thBoVvsiské RupnadiBskodicay 20
components 10 to other tray 20 after vision inspection, and exchanging good
and bad electronic components 10 with each other between the trays 20.
The dumping unit 200 may have any configuration to pick and place
the electronic components 10. For instance, the dumping unit 200 may include
15 a dumping unit 210 having a suction head (not shown) for picking up the
electronic components 10 by forming vacuum pressure, and an up-down
driving device for up-down moving the suction head.
The dumping unit 210 has to perform a pick-up function for picking-up
the electronic components 10 from one tray 20, and a place function for
20  placing the picked-up electronic components 10 to another tray 20. Therefore,
the dumping units 210 have to be provided with twe or more pickers 211.
However, it is preferable to install two pickers 211 with consideration of the
fabrication costs and simplified structure.

One of the two pickers 211 of the dumping unit 210 picks up the

25 electronic component 10 from one tray 20, and then moves to another tray 20

12



on which the el ectronic conponent 10 to be replaced is | oaded. Next, the

ot her picker 211 of the dunping unit 210 picks up the el ectronic conponents
10 to be replaced, and then places the firstly picked-up electronic
conponents 10 onto another tray 20. These operations are repeatedly
performed. 5 Like the vision inspection unit 300, the dunping unit 210 is
installed in the body 100 so as to tra r the electranic onponents 10

| oaded in th@ntWEWE %‘8 @\lﬁPV%ﬂ‘ﬁoQﬁfHBO vigttﬂebei rr%f;’/'aﬁ%‘éurﬁﬂ Mexti foe As
shown in FIG 2, the dunping unit 210 na be installed in an X—Y robot 320
so as to be R¥EERICEr2T aifiedunpiagtynihd10 piskieir the slecirasisecampanemst 300
and t he dunpi unit 210 may be fixed to one shaft, and may be interworked
with each ot ﬁ@go oe fﬁﬁ@@ﬁéna@fﬂmmﬁiﬂ plgepathaifirstly P'Ckedﬂ#féﬁtﬁcéfﬁﬂgﬁ CQmRORgnis
mounting units 110 are installed in two or nmore in nunber for vision

i nspect i on afl onkerOPiNGT tRYtAe TBee operations@ip saeertediyparrawder m ned as
bad products”. The tray nounting units 110 nay have various configurations
accordingsto operaLikerthawiSimrdmspection unipS0OhthendumpRigGINiBA] O émiristadiedtine
tray mounting units 110 nounts the tray 20 | oaded with the electronic
conponent s 1lthe hededfOf o asi ®i ransfes flee talectrords cohpemeints FDAGad&® iartbe 3C,
in order to sort good electronic conponents 10 20 ("G' in FIGS. 3A to 30

and bad el ectragsni20 wltigpmoeinigsalddye the'traynnfduBBing 3Aits ol 1BCAsadown iri BiRre,
i nspection by exchanges of the electronic conponents 10 between the trays

20, only gootheelaaipimpiuhitc2mponant ise ifsteBd MayarbeX-oastrd 320 tgoaus 30pef the
tray nounting units 110, and only bad el ectronic conponents 10(R) may be

| oaded in thgdvaBR iRedaht Ay&irdfiodk. t he remained tray nounting 25units 110.
For instance, as shown in FIGS. 2 to 3C, two tray nmounting units 110 are

ey 19 |, TR RRpeBl oot ool sgdymesit 1o uapnpeen 10
10 (R are | paded bRafthanbl ARy beant@Ndrked Usth SHRaBHAIoPINEER RRARY t he
operated.
Preferably, the tray mounting units 110 are installed in two or more in
number for vision inspection and “sorting of the electronic components 10
15 determined as bad products”. The fray mounting units 110 may have various
configurations according to operation methods.
As shown in FIG. 3A, each of the tray mounting units 110 mounts the
tray 20 loaded with the electronic components 10 thereon for vision inspection.
As shown in FIGG. 3B and 3C, in order to sort good electronic components 10
20 ("G”"in FIGS. 3A to 3C) and bad electronic components 10 (*R” in FIGS. 3A to
3C) after vision inspection by exchanges of the electronic components 10
between the trays 20, only good electronic components 10 (G) may be loaded
in trays 20 of the tray mounting units 110, and only bad electronic components

10 (R) may be loaded in the remained trays 20 of the remained tray mounting

25  units 110.

13



5dunping unit 210 after vision inspection. That is, the tray
mounting units 110 may include one or nore first tray nounting units (left)
for nounting the trays 20 | oaded with the el ectronic conponents 10 thereon
for vision inspection, and one or nore second tray nounting units (right)
for exchangi ng good and bad el ectronic conponents 10 io fromthe trays 20

of first tray nountin nits 110, wth _each_other by the dunping unit 210
after vision inspe€fl g}#ance, as sgwr i ﬂég-p%é‘? Bl%nﬁ‘é’odfayt W@“HBPQtU“&ﬁd”tohe
second tray nounting units are set for convenience, they may be variable
accor di ng t o2Ehagpeged i dnd.deiryde serfigwinddratgmnly gaog glecdionis eompenents
components 10 is relatively small. 15 Accordingly, as shown in FIG 3B,
when t he trayO0d@)cretpadedin ther lgft tryua® iwhgraas oniylbad gledesic epmpetenist h

only good el ectronic conponents 10, the tray 20 of the left tray nounting
unit 110 is fep&atael lpadepliadbe.right tray 2QdhrogirexoharpBy BOceskes byhihet r ay
20 of the right tray nmounting unit 110 has been filled with only bad

el ectroni & conpwirghusit 200 aftee visper mispecti@0 repl aces the tray 20 by anot her
tray 20 | oaded with the el ectronic conponents 10 to be vision-inspected

t her eon. Théhtt my tiDtray ndentingaynirsolitt imag inclute bhe orsmord firs plagced
by a new one by the operator every tine. Rather, after a predeterm ned
nunber of traysnfidghanits ifleéh fot ackadingedh ttayay 2@0oafled heitls tthgkeldctroays 20
may be automatically 25supplied to each tray nmounting unit 110.

FIG 4 is a pefmppaehisve0 theodf for wWéish ARspatBivRs dndNoBPRAMAbKS s866] #afjg t o
a second enbodi nent of the present invention, FIGS. 5A to 5D are plané

B bR S e P S R
i nspecti @f  from the trays 20 of first tray mounting units 110, with each other by the
dumping unit 210 after vision inspection.
Since the positions of the first and the second tray mounting units are
set for convenience, they may be variable according to an operation method.
The number of the bad electronic components 10 is relatively small.
15 Accordingly, as shown in FIG. 3B, when the tray 20 of the left fray mounting
unit 110 has been filled with only good electronic components 10, the tray 20
of the left tray mounting unit 110 is repeatedly replaced.
As shown in FIG. 3C, when the tray 20 of the right tray mounting unit
110 has been filled with only bad electronic components 10, the operator
20  replaces the tray 20 by another tray 20 loaded with the electronic components
10 to be vision-inspected thereon.
The tray 20 of the tray mounting unit 110 is not replaced by a new one
by the operator every time. Rather, after a predetermined number of trays 20

have been stacked, each tray 20 of the stacked trays 20 may be automatically

25 supplied to each tray mounting unit 110.
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S5apparatus of FIG 4. The second enbodi nent of the present invention
is different fromthe first enbodinent in that the tray nmounting units 110
are differently arranged, and in that a tray transfer unit for
automatically transferring the trays 20 is additionally inplenented.
Accordingly, only differentiated configurations of 10the second enbodi nent
w il be explainedéggg conveni ence. The tra nnunting unit 400
according to the SdtbAdSEmBaPRRIve ey af dcvisiae i Hpn ApParaivp SCceicig
mounting units 410 for nnunting the trays 20 | ogaded with the electronic

A

conponent s 110 2 seredh engrodimenbaf thes persenbinveatianohtGer SAdPSIE ddadane ay
mounting units 420 for nounting enpty trays 20. 15 As shown in FIGS. 4 and
5A to 5D twiews shomdng pnsiparagn ebitha vistpruimispectinpappgraies phEIGI 4.eand On
enpty regions of the tray 20 of one first tray nounting unit 410, may be

pl aced with Iféod ielzepaitiohperspentioneievsof g tiaygiadk Lnittohéne visjorehspectiorot her
first tray nounting unit 410. Here, the enpty regions are regi ons where the
bad el ects ordpparsiusarfdiitGs410 are picked up and 20transferred to the tray 20
of the second tray nounting unit 420. The first and the second tray
mounti ng units 410Mendedd® empolanentvelrtheysesenifingemiatn isndiffacrdfidinmghé o a
sorting result by the dunping unit 210, and may be configured to place

t her eon good fasidernbddieheattin thatcthecrayomenhdng anitbad Oand diffaendl egtangedc
conponents, respectively. 25In case of nmounting a plurality of trays 20,

each of the fdncsin fizd o hay tRER\ACUMHIT fOr ADBRTHREIIY MahsfetdRy and A4e PMYs
include the tray 20 | oaded with only good el ectroni c conponents 't hereon,

and the tray Zipafigdnmiiéheatldy Aabr@hgit Pl ik FERPAEAL SortfRirSRShs & the
second tray nounting unit 420, an enpty tray 20 is firstly nount ed. And,

the enpty trale28chiid bhldoainshi WilRAeRliSREN A0 Cofpmangt s 10 |oaded in the
tray 20 of the first tray nounting unit 410. The tray 20 | oaded wth the

glectroni ¢ conponefeshd i ing! flr 466 BBES BB/ thBSc¥on diRHGkIRLr tndy'®

second tray nounting un
include one or more first tray mounting units 410 for mounting the trays 20

loaded with the electronic components 10 thereon for vision inspection, and
one or more second tray mounting units 420 for mounting empty trays 20.

15 As shown in FIGS. 4 and 5A to 5D, two or more first tray mounting
units 410 may be installed. On empty regions of the tray 20 of one first tray
mounting unit 410, may be placed with good electronic components 10 loaded
in the tray 20 of another first tray mounting unit 410. Here, the empty regions
are regions where the bad electronic components 10 are picked up and

20  transferred to the tray 20 of the second tray mounting unit 420.

The first and the second tray mounting units 410 and 420 may have
various configurations according to a sorting result by the dumping unit 210,
and may be configured to place thereon good and bad electronic components,
or bad and good electronic components, respectively.

25 In case of mounting a plurality of trays 20, each of the first and the



In the body 100, nmay be further provided with a tray stack unit 500 for io
stacking thereon the trays 20 to be nounted to the tray nounting unit 400
so that the trays 20 can be automatically transferred, and a tray transfer
unit 580 for transferring the trays 20 between the tray stack unit 500 and
the tray nmounting unit 400. As shown in FIGS. 4 and 6, the tray stack unit
500 may have a 15 configuratiqon to stack thereo lurality of trays 20,
and to suppl SEENAFh tipg dinyte A0 ?'@‘?ﬁgodﬁaym‘g%?‘? ﬁée {rex? Anggtuni t
400. And, the tray stack unit 500 may include a first tray stack unit 510
for stacki ngPiherassheilertionicagamponerss ghesgas;, aindi hepbiay & edupfhyany t he
trays 20 to the first tray nounting unit 410, a second tray stack unit 520
for stacki ngeatplegtropigyeompanends thareantray 20 stack unit 530 for stacking
thereon the trays 20 having conpl etely undergone vision inspection and
sorting processes.To the secthd tray soounting sndck2Qinbn &uptyi frayod@ iiguiretlyt o be
stacked with a tray 20 | oaded with the el ectronic conponents 10 thereon to
be vi si ort i nwpecteed Aanil tse enewty teayd2Oresy filked iwiibt 2ad etbatronénecmiponents 1t
nunber. 25The second tray stack unit 520 is configured to be stacked with

enpty trayslodfedvin ¢he ttagy 20 ef thefirst capponening Uit 4ie. mbe trapadédoaded
renoved therefrom or to provide the enpty tray 20 to the second tray

mount i ng uniwitld 8k aktaonici constiregtptabe REidathspeeridrmay Gecalsp onanited i on
the former enpty tray 20. 5The third tray stack unit 530 is configured to

be stacked whehecbad tfaghod®timf Lt 430rting the el ectronic conponents 10
according to a result of vision inspection. And, the third tray stack unit

530 may include ong tRE pHeIye 0P khy b&YurtiérGirovideli swifBa tflr staéirekit@otiBer eon
the trays 20 filled with good el ectronic conponents 10, "and one or nore

rej ect tray ghagk lff@é&e%tngﬁ% 5Fa% 5 85 bk ModbAH RS tiyemblLiASy wRitfddd & Wi th

bad el ectroni c cofrponen
that the trays 20 can be automatically transferred, and a fray transfer unit 580

for transferring the trays 20 between the tray stack unit 500 and the tray
mounting unit 400.
As shown in FIGS. 4 and 6, the tray stack unit 500 may have a
15 configuration to stack thereon a plurality of trays 20, and to supply or withdraw
the trays 20 to and from the tray mounting unit 400. And, the fray stack unit
500 may include a first tray stack unit 510 for stacking thereon the trays 20 to
be vision-inspected and supplying the frays 20 to the first tray mounting unit
410, a second tray stack unit 520 for stacking empty trays, and a third tray
20 stack unit 530 for stacking thereon the trays 20 having completely undergone
vision inspection and sorting processes.
The first tray stack unit 510 is configured o be stacked with a tray 20
loaded with the electronic components 10 thereon {o be vision-inspected and
sorted, and may be installed in one or more in number.

25 The second tray stack unit 520 is configured to be stacked with empty
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The tray stack unit 500 is installed below the tray nounting unit 400

i nside the body 100. And, the tray stack unit 500 may i nclude a bottom
portion 501 for formng a bottomsurface so as to stack the trays 20

t hereon, and gui de nenbers 502 for guiding each edge(apex) of the trays 20
so as to 15stably stack the trays 20 thereon. Differently fromthe
first enbodi pent, the tr unting unit 400 is configured i,n the formof a
w ndow di spoggﬂs Z 3‘%'%% r@%&f% campienisel bhagg N 0{°§geldh‘ért remeves ays
20 can be snpoth|ly supplied by the tray transfer unit 580. And, the tray
mounti ng uni V'eICRaP! itadradde dhe eyl kangOuie thesgacansy trapimumga Heltt r ay
20 havi ng been supplied by the tray transfer unit 580. The tray
stack unit 58620 pfer figishingeplasivg dad eleponiecommprnands 10pn the ooagr eomty

wi t hout bei ng exposed to the outside. And, the tray stack unit 500 may be
sl idably ins’tfa!/QBd in the body 100 so that the operator can withdraw the
trays 20 by holding a handgrip 503, etc. 25The tray transfer unit 580 is
configured to tranbhethitchtray stack @ot 5hRisneenfiguned to b dackek! with th&0Bysand
the tray nmounting unit 400. And, the tray transfer unit 580 may have any
confi gurati o3 after tsoditgf e eleetroneysorfifonents 10 acdwdigoisnaimestd @f vision he
tray transfer unit 580 may include a tray pickup unit 581 for picking up
the trays 20inspaction. pArak upedhirditray stack Up&253®mdt inghslecond ry rhbe Hoeys 20
pi cked-up by the tray pickup unit 581 between the tray stack unit 500 and

the tray nousmay BGckninlits42A.for stacking thBeedp lsuraydr20/filngl with jop821é6ronic
configured to nove the tray pickup unit 581 in an X-Z direction, and may be

T S Faber SRR 1900 0 IS g gk R T g
10 thereon the trays 20 filled with bad electronic components 10.

The tray stack unit 500 is installed below the tray mounting unit 400
inside the body 100. And, the tray stack unit 500 may include a bottom portion
501 for forming a bottom surface so as to stack the trays 20 thereon, and
guide members 502 for guiding each edge(apex) of the trays 20 so as to

15 stably stack the trays 20 thereon.

Differently from the first embodiment, the tray mounting unit 400 is
configured in the form of a window disposed in an upper surface 101 of the
body 100 so that the trays 20 can be smoothly supplied by the tray transfer
unit 680. And, the tray mounting unit 400 may include a tray fixing unit 401 for

20  fixing the tray 20 having been supplied by the tray transfer unit 580.

The tray stack unit 500 is installed sc as to be accommodated in the
body 100 without being exposed to the outside. And, the tray stack unit 500
may be slidably installed in the body 100 so that the operator can withdraw

the trays 20 by holding a handgrip 503, etc.

25 The tray transfer unit 580 is configured to transfer the trays 20
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The operation of the vision inspection apparatus according to the present
invention will be explained in nore detail. Firstly, the trays 20
to be vision-inspected are stacked on the first tray stack unit 510, and a
predet er mi ned nunber of enpty trays 20 are stacked on 15the second tray
stack unit 520. Upon conpl etion of the stack of the trays 20 on the
first tray stack unjit 510, the tray transfer unit 580 supplies the trays 20
| oaded with Eﬁ@"‘f"é%@@rw gtad rﬁ%’n@dﬂ§”@L(§h%ral¥é“9i“§‘i"?ﬂwuf‘%§|99cf°@é; thetreke
first tray mounting unit 410 fromthe first tray stack unit 510. And, the
tray transfefaislief UBBGSOUPRY hake eRk configyradons fayangler the ravs 2Bcond tray
nmounti ng unit 420. "Upon conpl etion of the supply of the trays 20,

t he vision inspectf8rshan l@dﬁGarﬁ;lrmﬁetf@huﬁtﬂﬂS@Eruhﬂlt ’3%90”1%# froludes iastrem

i nspection and sorting frocess Wi th respect to the el ectronic conponents 10
| oaded i n theickupy®it2eB1 Trepicking uppthet irags @A and GO pigkyp bivéng anit & for
configurations 25according to an operation nethod. As aforenentioned, the
tray nounti ntraosfetringd@® mays itk biched aipebypthedray picksp unitay8 frdnetveany thai t s
410, and one or nore second tray nmounting units 420. For instance, as shown
in FIGS. 4 toapBlackheit 56y anathd trag mourtingQhii#d0.i ncl ude two first tray
mounting units 410, and one second tray nounting unit 420. 5As shown in
FIG 5A the traysTR® plakupedritiig anitiogepeaiopfigare twommotedhé tragasibk@s uhfte two

first tray nmounting units 410, and the enpty trays 20 are nounted to the
second tray §®UM hAK-Eniifecfidl. and may be implemented as an X-Z robot. The pickup
driving unit 582 may include an X-Y-Z robot according to arrangements of the
10 trays 20.
The operation of the vision inspection apparatus according to the
present invention will be explained in more detail.
Firstly, the trays 20 to be vision-inspected are stacked on the first tray
stack unit 510, and a predetermined number of empty trays 20 are stacked on
15 the second tray stack unit 520.
Upon completion of the stack of the trays 20 on the first tray stack unit
510, the tray transfer unit 580 supplies the trays 20 loaded with the electronic
components 10 to be vision-inspected, to the first tray mounting unit 410 from
the first tray stack unit 510. And, the tray transfer unit 580 supplies the empty
20 trays 20 to the second tray mounting unit 420.
Upon completion of the supply of the trays 20, the vision inspection
unit 300 and the dumping unit 210 perform vision inspection and sorting
process with respect to the electronic components 10 loaded in the trays 20.

The tray mounting unit 400 may have various configurations

25 according to an operation method. As aforementioned, the tray mounting unit
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Upon conpl etion of the nounting of the trays 20, the vision inspection unit
300 perforns vision inspection with respect to the el ectronic conponents

10 10 |l oaded in the trays 20 of the first tray nmounting units 410 by noving
the X-Y robot 320. Upon conpl etion of the vision inspection by the
vision inspection unit 300, as shown in FIG 5A, bad electronic conponents
10 of the elgééronic Eﬁggonents 10 @paded in the tr%%g O of the first tray
nmount i ng uni MRy BYG PRRRS Mapieclrst gay Hrownting Bt 19nand oener Foss
mounting unit 420. shown in FI G 5B, the dunping unit

As 210
transfers theegud ERLEIQUHHNE WHEFERe fios iIngdanes, ascsShandb Ruk Eiay4 ko &kt ithgy uni t
420, and transfers good el ectronic conponents 10 | oaded in the tray 20 of
the right oftr@hmqukgmgi%&"r@qWyn@QWﬂﬁﬁngfﬁBtKaﬂmuﬁi@gtlﬂwtsﬁﬂa@. onet he
|l eft of the two first tray 20nounting units 410. As shown in FIG
5B, when t hesegang tpay pfounteg ueitid20i rst tray nmounting unit 410 has been
conpletely filled with the good el ectronic conponents 10, the tray 20 is
transferred to theAgsbdwnriayist aAkthemirays3Q to dedvisionenspaciyd 26 nsowdes! | ed
to the left first tray nounting unit 410 fromthe first tray stack unit
510. 25As shimweacn oftiE hWeE firsthieay ticurttingyuris 410 tded the bty nstyst 2&are
mounting unit 410 to which the good el ectronic conponents 10 have been

conpl et el y tmansfeer todtleisecond ¢ralyonbentenptiyit 420e enpty tray 20 i s stacked on
the second tray stack unit 520, and a new tray 20 is supplied to the right

first tray nounti ngpgmichbrplétidn eMtheheofimtirg] of thatratsa®k th8iisidd thspebiios hown
in FIG 5D, when the tray 20 of the second tray nmounting unit 420 has been

conpl etely fiphit 8do\WerdriBaidiad igdRetibr Wit éé?;i@@f‘ﬁﬁih‘é didctrbhie dondordhts S

transferred to the reject tray stack unit of the third tray stack unit

335" 2 TN L L0 & S o A SIRIAD PGS HR 1
Y robot 320.

Upon completion of the vision inspection by the vision inspection unit
300, as shown in FIG 5A, bad electronic components 10 of the electronic
components 10 loaded in the trays 20 of the first tray mounting units 410 are

15 transferred to the tray 20 of the second fray mounting unit 420.

As shown in FIG. 5B, the dumping unit 210 transfers the bad
electronic components 10 to the second tray mounting unit 420, and transfers
good electronic components 10 loaded in the tray 20 of the right of the two
first tray mounting units 410, to the tray 20 of the left of the two first tray

20 mounting units 410.

As shown in FIG. 5B, when the tray 20 of the left first tray mounting
unit 410 has been completely filled with the good electronic components 10,
the tray 20 is transferred to the good tray stack unit 531, and a new tray 20 is

supplied 1o the left first fray mounting unit 410 from the first tray stack unit 510.

25 As shown in FIG. 5C, when the fray 20 of the right first tray mounting
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10The vi sion inspection apparatus according to the present invention may be
configured to inspect both surfaces, i.e., a bottomsurface and a top
surface of the electronic conponents 10 when necessary. FIG 7 is a
perspective view of a vision inspection apparatus according to a third
enbodi nent of the present invention, FIG 8 is a front view showwng 15 a
part of the vision inspection apparatus of FIG 7, FIG 9 is a plane view
of the visi oHNitrHsPetar w@whamasa%@ glestropjacompogpatsF] shave earpcamelaiely
partial front views showi ng an operation of an inversion device of the

vi si on i nspedensiergsparraade tobemsmaptyy therpaply diayr?Q issplacked enatppaesond
according to a third enbodi nent of 20 the 0pr_esent invention is configured
to firstly p#eyostacliwibS20napdcai oaw(tray s20 vs stuppliedsigetha dight fiisld tralyen
secondly performvision inspection (second vision inspection) after

i nverting t henaindog i 41 Clhopdherirst tiay, st@blke us#d3fd vi si on i nspection is
performed in a simlar manner to that of the second enbodi nent. Therefore,
sim|ar cobnponent sAscshawse bfG.tHie, whenrttiedndodd mfrthe védconterabprountidgd
with the sane reference nunerals, and their detailed explanations wll be

omtted. unit 428shah daeni corRplely Filled With tthe badsélertrongpeshpone@ppry,at us
according to a third enbodi nent of the present invention may conprise: a

body 100; a fHg say R0d9peahsfamradniotthensfcat trag stack insit B8R HOthifdofrapetaicar m ng
first vision inspection; 5 an inversion unit 700 installed in the body

100, for recahyisg. e, to Axw efptyaap@ocieralmpliet o UtRE &ledoRg tHdle nfduntihg
vi sion inspection by the first 1nspection unit, and inverting the

el ectroni c copPpanefiom e seasirritrap st U@y 20; a second inspection unit
installed in the body 100, for perform ng second vision inspection and

f?;;ispgr Wg;efﬁgsérgggfiézlgﬁ REpERIch bpANratiARREE i td Sthé8Ohe sLAP §XnBbn

may be configured to inspect both surfaces, i.e., a bottom surface and a top
surface of the electronic components 10 when necessary.

FIG. 7 is a perspective view of a vision inspection apparatus according

to a third embodiment of the present invention, FIG. 8 is a front view showing

15 a part of the vision inspection apparatus of FIG. 7, FIG. 9 is a plane view of the

vision inspection apparatus of FIG. 7, and FIGS. 10A to 10C are partial front

views showing an operation of an inversion device of the vision inspection

apparatus of FIG. 7.

The vision inspection apparatus according to a third embodiment of

20 the present invention is configured to firstly perform vision inspection (first

vision inspection), and then secondly perform vision inspection {second vision

inspection) after inverting the electronic components 10. The second vision

inspection is performed in a similar manner to that of the second embodiment.

Therefore, similar components to those of the second embodiment will be

25 provided with the same reference numerals, and their detailed explanations
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The tray transfer units 780, 580 may have various configurations for
transferring the trays 20 between first tray nmounting units 810 of the
first inspection unit and second tray nmounting units 820 of the second

i nspection unit, and between the inversion unit 700 and the tray stack unit
500. And, the 15 tray transfer units 780, 580 may have the sane or simlar
configuration_as/to that of the third enbodi nent. Reference nuneral 781

i ndi cates a WHHRe pik@fh unit for picking up the trays 20. As shown
in FIG 7, with considering that the trays 20 are transferred to both the
first inspection ufsshaws ifidGCSeddad. thispeist ibapesiian appasatusagccopding t@nsf er
units 780, 580 may be individually installed in each of the first and the
second i nspe@tihiochembadimeat ofstheqrrasertdoeenion may comprisen asbadys €0@;heafirsh
plurality of first tray nmounting units 810 are arranged in horizontal and
vertical dirmspects unihénstaled inrthedialy 100,tfor padormsidg firaly vistor indpectiony- Z
direction robot or an X-Y-Z robot which can nove to X-Z 25directions or
X-Y-Z di rect aprisvasoor dinitg7Q inshalleat iratige ey 000t fre feiceding itlay traygud®i ng
units 810. The first vision inspection unit may include one or nore
first tray nohavihgrompetety Bideigoredhy firstsiigibhadspattionenyotrdy filk® hspleation
nmounting the trays 20 | oaded with the el ectronic conponents 10 for first

vi si on i nspeghit,08nd amekriing itheteleStromisi cmpdrsiras ti0 oadeidt irb 8k talys pEy:f or mi ng
first vision inspection with respect to the el ectronic conponents 10 | oaded

in the trayssgbbref inkpsetidr ahit instic@innthe HbdyM 60, 880puhbinsingRdcBadaRaye t he
first tray nounting units 810. The first tray nmounting units 810

have a sin | ape&Mdd aHAddrBRg tﬁ????@%%@g anbiYndH b trlépidtfrénﬁgp uflts 1739

second inspection unit which w io later explained. For snoboth first

vision i R?peg%%}’trefr{%?elfrihb%ewa?ﬁ ogounting units 810 are preferably in two
er.

or nore in nu n the“case at the first tray nounting units 810 are

i mpl ement ed i n pl upgl iy, ¢ OurBRR: 7bBE shhrHhy (AL FRIAKI Al B18; Y
S el df Y i

be di sposed in a horiz frection br a vertical directio

assunption ttrﬂgﬁsfbnﬁwgaiﬁea?r%%e% U EEH B8 ?rfayt lt?x%umi:r@turﬁ@déiweof the first

inspection unit and second tray mounting units 820 of the second inspection
unit, and between the inversion unit 700 and the tray stack unit 500. And, the
15 tray transfer units 780, 580 may have the same or similar configuration as/to
that of the third embodiment. Reference numeral 781 indicates a tray pickup
unit for picking up the trays 20.
As shown in FIG. 7, with considering that the trays 20 are transferred
to both the first inspection unit and the second inspection unit, the tray
20  transfer units 780, 580 may be individually installed in each of the first and the
second inspection units for smooth processes.
In a case that a plurality of first tray mounting units 810 are arranged
in horizontal and vertical directions, the tray transfer units 780, 580 may
include an X-Z direction robot or an X-Y-Z robot which can move to X-Z

25  directions or X-Y-Z directions according to the arrangement of the first tray
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15 second inspection units is a horizontal direction (X-axis direction)
with consideration of a size of the apparatus, the first tray nounting
units 810 are preferably arranged in a direction perpendicular to the
X-axis direction, i.e., in a vertical direction (Y-axis direction). The
first vision inspection unit 630 has a simlar configuration to the 20
vision inspection units of the first and the second enbodi nents, and is an
appar at us f oMP¥EEPGUNES1i si on i nspection with respect to the el ectronic
conponents 10 by obtai ni ng. external imge of the el ectronic conmponents 10,
and by inspecting &RedirahiVisigrpdasrastiencdnit Heay|igbde fne ebnperitst ¥eybased
on analysis result of the obtained i mage. The first vision inspection unit
630 may i ncl Waindng iuniy S 100 EIdh ingtalledi e dhe hety dROWH nsaentingthe tayrerd,

and an i mage anal yzi ng device (not shown). The first vision

i nspecti on ultiadegayitibthe electibhisdonpartenthddyor st sisicsinspedtinraiamdr first
external inmage of the electronic conponents 10 |oaded in the trays 10 while
nmovi ng abbvevisloa hspsctian apit B80rfoi pgrfoming f8d0visiandnspactsimowith réspectfb G 7,
the first vision inspection unit 630 may be installed to in X-Y robot 620
S0 as to novthe aleXiranid conaporesits d0doaded in the haysaP0rdd iea firsirtesl; niduetingcond

i nspection unit has a simlar configuration to that of the third preferred
enbodi ment .  Anit 810 hehieanovidgiatsredhe finsturdytmboalinglesits 800or nore second
tray mounting units 820 fixedly lo installed in the body 100, for nounting
the trays 20 inverTgd firgt the nitetPgoOnKei 810/ MliveaassiedRd yorFiRatidisReCct i on
unit 300 for perform ng second vision inspection with respect to the

el ectroni c cospanefh§ rBuhiffedits BAONSF tHaA¥EcAR HspelbBols apdEhichawimpant i ng
units 820 whil e noving above the second tray nounting units 820; and a
dunpi ng whl ¢ iafdh Qe Ainka 3P8! Gbbiterifh GiskliPrispaRich, 1 FRIRAAERGEINARG pRded [ N
one tray 20 of the second tray nounting units 820 to anotHer tray E of the
second tray i j ; B VA e c ting
ni 15 820, SYOTSHRRA0R (RAD HTEDH HABECAR hRCARPHRN the MH Al on
to that of t j e r ' - S i ail ed.

expl anat i Ons%%ubph%gu@% ES,? st%zm&?@‘?rﬁgﬂema%é%@ rriennbgm%? P’t wee gfésctoﬁayt ray
nmounting units 820 may, b ne different so that .sortin .0cesses. can , be
per for mad aciprhfing Witsr EEG e v’ fsEBbed do 4 a2 Riel LsRiOT TR ERerit
PO e 1 SN BSE R Breh Soh] SHEEbASFBhidPahg s

i5 second inspection units is a horizontal direction (X-axis direction) with
consideration of a size of the apparatus, the first tray mounting units 810 are
preferably arranged in a direction perpendicular to the X-axis direction, i.e., in

a vertical direction (Y-axis direction).
The first vision inspection unit 630 has a similar configuration to the
20 vision inspection units of the first and the second embodiments, and is an
apparatus for performing vision inspection with respect to the electronic
components 10 by obtaining external image of the electronic components 10,
and by inspecling external appearance of the electronic components 10
based on analysis result of the obtained image. The first vision inspection unit

25 630 may include an image obtaining device (not shown) such as a camera,
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For instance, the second tray nmounting units 820 may include one or 25nore
first sub-tray nmounting units 821 for nounting the trays 20 | oaded with the
el ectroni c conponents 10 to be vision-inspected; and a plurality of second
sub-tray nmounting units 822 for receiving the trays 20 havi ng been
vision-inspected fromthe first sub-tray nounting units 821, and sorting
good and bad el,ectronic c onents 10 from each other by the dunping unit
210. 5 The ANf&N 'gl?@-et?’ﬁﬁ%ﬁﬂlﬁﬁ (DA $ROWM1 may be configured to perform
bot h second vi sion_jnspection and sorting processes, or my be configured
to performonly sedBadirst \Ysien inspgsdien; Wit ey HMoinstallgden dise dedydt 0P sags, t he
first sub-tray nounting units 821 ma¥ have a simlar configuration to the
first tray nbusbisgingnextsied dmepet elella efactionipeempenentsi 10 loadedHin the
considering that the trays 20 are transferred after undergoing first vision
i nspecti on afia@ys Pevkilomovirtgeabovesthestinst tragynowiing wytubi @ sAsR1asmsbown
preferably arranged so as to be adjacent to the first inspection unit. That
is, the firsin Eib-T rthg fireunisiomginapecisorsaait B8Y may dies petdigdbiet ey tdtmtf i r st
i nspection unit and the second sub-tray nounting units 822. 15The second
sub-tray nouB2img amiotreodR th Keandoé direnfiorgured so that the electronic
conponents 10 can be sorted as bad products (Rl) after first vision

i nspection, as badApr efoehseriBapdaf ther seoadd iNndmiatibni nefteddsona  eingilar
according to results of the first and the second inspections. The second

sub-tray noupdhiitflrbfibh So8@at Nery tHea ey Prefiede eRlicdithahi, OARd, heé-secdnd
configuration 20 for fixing a part of the trays according to a sorting

met hod. And, jrishech&t @R iBHDUES Ao BUROrE SelBhd Iraf2motheng TiE exs ﬁﬁ?eéll?
plurality in nunber so as to sort good and bad el'ectronic conponents 10.

05 | ! MSCinsteSRl g . Mgt e A55ond il 8 MY L
822c for recghy i, theeb5AY Vistoh iRGIBABR {ihif ooStR-JdmY ¥eeBAd vision
inspection with respect to the electronic components 10 loaded in the trays 20
of the second tray mounting units 820 while moving above the second tray
mounting units 820; and a dumping unit 210 for transferring the electronic
15 components 10 loaded in one fray 20 of the second tray mounting units 820 to
another tray 20 of the second tray mounting units 820 while moving above the
second tray mounting units 820.
The second inspection unit has a similar configuration to that of the
third preferred embodiment, and thus its detailed explanations will be omitted.
20  Here, the arrangements of the second tray mounting units 820 may become
different so that sorting processes can be performed according to results of
the first and the second vision inspections, since the sorting processes are
performed according to results by the second inspection unit.

For instance, the second tray mounting units 820 may include one or

25 more first sub-tray mounting units 821 for mounting the trays 20 loaded with
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units 821. By the dunping unit 210, good el ectronic conponents 10 nay be

pl aced in one or nore first sub-tray nounting portions 822a, bad el ectronic
conponents 10 (R1) resulting fromfirst vision inspection nay be placed in
t he second sub-tray nounting portion 822b, and bad el ectroni c conponents 10
5 (R2) resulting fromsecond inspection by the second inspection unit may
be placed in the third sub-tray mounting portion 822c. . The second
sub-tray moutiié glgctianicscogpRonatys f (e e VisirprineREdeh AR Pyralityefisecepd f or
tenmporarily loading the electronic components 10 for initialization, or in
prepar ati on FBP-tiay epEFEg i WitsoB22 Har speRiYiRg Ube Uaysh 20aRkeving dreamuisgdtond
tray nmounting units 820 are inplenented in plurality in a simlar manner to
the first tr#ppestas frag the fisstsib-Bay trheustings tinith SgdcEingnseming, gadtegngay be
arranged in a horizontal direction or a vertical direction. In an

assunpt i on t hat eléndranic apgemeeantsdit temi eachosthenby the dumping uhié2¢econd
inspection units is a horizontal direction (X-axis direction) with 15
consi derati on of aibkedesbtub-ayappantngsinits B2 1s emyntle tavafigomechto pgrionnt s
820 are preferably arranged in a vertical direction (Y-axis direction).

The vi sion i befresd¢dama vigioh iB9Eeciiod dritbsadingiprgcessess, 3l thayelye ltanfigurbd tsanme
configurations as those of the second enbodi nent according to

confi gur ati operfand caly segaevitiondhspdtioh dsthond it FGSeTaod. tAral, (W@ fRdti ng
20 units 810, 820. In case that the second tray nounting units 820 include
the first suBubtey mBUAtMAANHDISRS BaY RAE 4 REniacanighidiidn RY thHeDgt trag
units 822, the dunping unit 210 and the vision inspection unit 300 nay be

configured sm(ﬁﬁ,ﬁhg pitsigndesrend ardtlinsr@batpe. f rom each ot her by additional
X-Y robots 620, 640. 25The second vision inspection unit 300 may have

various jgonfigur awif?ﬂ%onéidérimgl; dhat fHd ﬁraafgoﬂf G Rl rd P a?teﬁ'idn?fer%d'ra]iﬁbon

i nspection unit 610, or a simTar configuration to that of the sec

e ey L 0 i TRyoidt B SRR ERIT I

et onpfifly YB3 B 18be, AR08 WSO IR U TRRFR

uni t 300 naythseh%rrse( gl%—(flr%yrl%i()lu%tigg‘r’ Our?i{so%%\m{a(f{h btehgljsrbogg il:?e%ve%t[aeth%uifi:dse{\d'
inspection unit and the second sub-tray mounting units 822.

15 The second sub-tray mounting units 822 may be configured so that
the electronic components 10 can be sorted as bad products (R1) after first
vision inspection, as bad products (R2) after second vision inspection, etc.
according to results of the first and the second inspections. The second sub-
tray mounting units 822 may have various configurations, i.e., a configuration

20  for fixing a part of the trays according to a sorting method. And, the second
sub-tray mounting units 822 are implemented in plurality in number so as io
sort good and bad electronic components 10.

For instance, as shown in FIGS. 7 and 9, the second sub-tray
mounting units 822 include one or more 2-1 to 2-3 sub-tray mounting units

25 B22a, 822b, 822¢ for receiving the trays 20 from the first sub-tray mounting

24



Li ke in the second enbodi nent, the dunping unit 210 is installed in the
body 100 so as to transfer the electronic conponents 10 | oaded in the 10
trays 20 whil e noving above the second sub-tray nounting units 822. As
shown in FIGS. 7 to 9, the dunping unit 210 may be installed to the XY
robot 320 so as to be novable in X and Y directions. Like in the
second enbodi nent, a _tray stack unit 500 for stacking thereon the trays 20
to be nount eaﬂtt%SP-HeBmtP@tdtaﬂamgH@!%8&%@0%@#ﬁqtrﬁ@*qjﬁwgon@etszﬁ@ m%Qbemay
be further installed in the body 100 so as to automatically transfer the
trays 20.  Placed impeng payn@ﬂea&nst SHPtiraponawing Rastians iB2Rpabagdoplerigoriat i on
to that of the second enbodi nent, and have a configuration to supply or

wi t hdr aw t hecomppsents 1&(RiNdesttinotirum firstatsion dysnestinn inmay beiplacesiio the t he
first inspection unit. And, 20 the tray stack unit 500 may include a first
tray stack uEEtcorBiLeubdraystr@@ming pardere &22bhantdr bad ekgttomicheomponents 10

vi si on-i nspected and supplying the trays 20 to the first tray nounting

uni ts 8105 of (RAerdsiultsty fraspsetanohinspettiora by dbe recondyinspaationumnit NER0b&or
stacking enpty trays, and a third tray stack unit 530 for stacking thereon
the trays 20plaaetng theothiidedid-yray nammgiogeortion 882¢.nspecti on and 25sorting
processes. Wth considering that vision inspection consists of
first and the secofHe\desbad substpc icumsingturéist8R ehahyr Riythet acudibtbi@e may
include a good tray stack unit 531 for stacking thereon the trays 20 | oaded

wi th good el gy r gnit C420 e Rt Soradlyl Idading eihec lelddt@inic t@tipotitrits 588 foRr
stacking thereon the trays 20 5 Ioaded wth bad el ectronic conponents 10

(R1) resul ti pgidiizafidn, drsh pyésdration Wﬂﬁﬁﬁb&é}at;@ﬁ@f%é%ﬁé}ﬁtdsel ect tray stack
unit 533 for stacking thereon the trays 20 | oaded with bad el ectronic

conponengs 10 resuff tAg tHAThe Advi) dn’ﬁﬁget%!so&o are lmFieerﬂSdt ay

stack unit 500 may further include a buffter tr stack unit (not 10 shown)

for tenporar E!u}‘alﬁfzﬁ‘ﬁkd @Pn idief@afRet b6 tlBr%Wét 39 *?ﬁ-é{urﬂ rgfﬁﬁ%g\\ﬁ%it ﬁﬂe Afdter

the first vision 1 nspec e |nve sion u

{irstly visi SABRAERR DEHES/ MR it syegﬂ?%ﬁl%nnﬁqﬁ*%‘ﬁah“??e%r%é?t the

el ectronic COTRAIE IR a%}oasls%%(]jp fon! thaE me taFr%Xgemen?%wectton of the first and the

second inspection units is a horizontal direction (X-axis direction) with
15 consideration of a size of the apparatus, the second tray mounting units 820
are preferably arranged in a vertical direction (Y-axis direction).

The vision inspection unit 300 and the dumping unit 210 may have the
same configurations as those of the second embodiment according fo
configurations and arrangements of the first and the second fray mounting

20  units 810, 820. In case that the second tray mounting units 820 include the
first sub-fray mounting units 821 and the second sub-tray mounting units 822,
the dumping unit 210 and the vision inspection unit 300 may be configured so
as to be independently operated from each other by additional X-Y robots 620,
640.

25 The second vision inspection wunit 300 may have various



15 that the other surface (lower or upper surface) of the electronic
conponents 10, having not been vision-inspected yet, can be secondly

vi sion-inspected after the one surface (upper or |ower surface) of the

el ectroni c conponents 10 has been firstly vision-inspected. As shown in
FIGS. 10A to 10C, the inversion unit 700 may include a 20 tray pickup unit
322 for picking.up a tenporary tray 21 before inverting . the tray 20, and an
i nversion de99839W?30F%r'-%v@ﬁ’r§B% %‘@P CVE AT %3”?%‘6%‘9 dPSR&RLLGH Lﬂ'?ﬂesi?@’ay
transfer unit 780 with the tenporary tray 21 picked-up b¥ the tray pickup
unit 322, an@'eheRiegeantigrreten & &ataigba seerpe reapRodimgt. atcafig shosn o
upsi de down, thereby inverting the electronic conponents 10 stacked on

25t he tray 20!t é 1o the ppernt yistandpspaction unit 300 maghke instgllest oikp AnYi t
322 for picking up the tenporary tray 21 before and after an inversion
process by t h@bcvtrfg/)@ sha@s imbe maGbiayn Kaged vadireotionsoiegdratrdbeis62difer t r ay
pi ckup unit 322 picks up the tenporary tray 21 before inverting the tray
20. And, &aft enovimy éhe firg) vigien imspecfon urtited t@,agnchifek ¥pY uobet B4R f&r miogkg up
the enpty tray 20 which the el ectronic conponents 10 are renoved from so as
to use it astlEeebend veipoimspgctiomynit 300 may Biare nuédes rails el iatengrRbichor
rotating the tray 20 and the tenporary tray 21 in an overl apped state may
have vari ous treinfricgivnatir@gaidefine i nversi on device 720 may include a tray
fixing unit 721 for overlapping the tray 20 To transferred by the tray
transfer unit 780 WwWkehintihe $eromar enpotiinent2 thdidbkeing inity2 10 és iristigai kup
unit 322, and fixing the overlapped tenporary tray 21 and tray 20; and a

tray rotati Oﬂwéllbbﬂ§7ﬂﬂ) E@rad @ &linBibritAe SEHbABRRINPETERE Y |ddd@y idlthand
tray 20. The tray 20 for | oading the el ectronic conponents 10 thereon nmay

15 have yar itr‘é?§ P WHIBU AR 8ol thbNSE ML sub Myt AdUnkRg T@YitsN8¥8. As

configuration that both the dpper surface and the I'ower surface thereof can

be used. O, shffnt BI020 7T A BuihyfRR LnATBINA HEALIENEE 16 HFOKE PRt

conponents 1 ed on an upper sur t he are stacked on the

o SRl SRR X S o 20T ey ey

Like in the second embodiment, a tray stack unit 500 for stacking

thereon the trays 20 to be mounted to the first and the second mounting units

15 810, 820 may be further installed in the body 100 so as to automatically
transfer the trays 20.

The tray stack unit 500 may have a similar configuration to that of the

second embodiment, and have a configuration to supply or withdraw the trays

20 to and from the first tray mounting units 810 of the first inspection unit. And,

20 the tray stack unit 500 may include a first tray stack unit 510 for stacking

thereon the trays 20 to be vision-inspected and supplying the trays 20 to the

first tray mounting units 810 of the first inspection unit, a second tray stack

unit 520 for stacking empty trays, and a third tray stack unit 530 for stacking

thereon the trays 20 having completely undergone vision inspection and

25  sorting processes.
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pi cked-up so as be in the sanme state as the tray 20 to be overl apped
therewith. Since the tray 20 having been inverted by the inversion device
720 is in an upside down state, the tray 20 used as the tenporary tray 21
after being inverted by the inversion device 720 nay be inverted. 25The
tenporary tray 21 |loaded with the el ectronic conponents 10 thereon
inverted by the inversion device 720 of the inversion unit 700 is
transferred to theVSEcepnbideryscibat visiaminepedionsernsigls ioh §pd @nddhe sesordst at e
inverted by another tray transfer unit 580. ) The vi sion

i nspecti on” apisErnaingBeatidnss e ihitdotran stadki ynit 839 sapninstudss a godHeapslasknt
invention will be explained in nore detail. Li ke in the second
enmbodi nent, #nitsedY for etacking sthepeen the Uays o2 i lnsped t widh ageod telekisonion t he
first tray stack unit 510, and a predeterm ned nunber of enpty trays 20 are
stacked on t hempeoents, arfast rejant krayrdtacloRoit 5332dor stackingt thereawt thehisayt 20k of
the trays 20 on the first tray stack unit to 510, the tray transfer unit
780 of the floasiedi wihelbad aiectroric scgopborents MO (RAy se@@tihgddad fiist hrigibe

el ectroni c conponents 10 to be vision-inspected, to the first tray nounting
uni t 810 froimspbetidn,raid br sacodidacdfectnirdy Sk unit 533 for stiuking trgkehithe of
the |l oading of the trays 20 to the first tray nounting unit 810, the first
Vi si on i nsperthy®rR0UGddR3Withf bad &lédtrariic idodmRsHENEN 1@ntdsultiry Mo eeednfli r st
vi si on inspection. Upon conpl etion of the first vision inspection,
the tray tra@sfoeringpédtiol0 W thdraws the trays 20 fromthe first tray
nmounting unit 810, and transfers the trays 20 to the inversion unit 700. In

case that two or nppre iy Hhck HfY 500y AtHER indudtle tﬁﬁ%rirﬁ?!s@é@@ﬁﬁﬁ%ndﬁhe“
wi thdrawing the tray 20°fromone 20 first tray nounting uhit 810, the

0S5 )3 OPshaMIERS. Ol SRcE, LEBGF 0t Ty S0 LERIPRERES 10

| oaded e ot rst tray no ng uni may

| the fi LS QN L ' to b tivel f d.
al l ow t he '5%“*""5%?%‘3"%‘?@5&%‘3%” 0 be consecutively perforne

After transferrin to the inversion unit 700, the tray transfer
The inversion unit 700 may have various configurations. The inversion

unit 700 may receive the tray 20 firstly vision-inspection by the first inspection
unit, and then invert the electronic components 10 loaded in the tray 20, so
15 that the other surface (lower or upper surface) of the electronic components
10, having not been vision-inspected yet, can be secondly vision-inspected
after the one surface (upper or lower surface) of the electronic components 10

has been firstly vision-inspected.
As shown in FIGS. 10A to 10C, the inversion unit 700 may include a
20  tray pickup unit 322 for picking up a temporary tray 21 before inverting the
tray 20; and an inversion device 720 for overlapping the tray 20 transferred by
the tray transfer unit 780 with the temporary tray 21 picked-up by the tray
pickup unit 322, and then turning the overlapped temporary tray 21 and tray
20 upside down, thereby inverting the electronic components 10 stacked on

25 the tray 20 onto the temporary tray 21.
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25unit 780 supplies another tray 20 to be vision-inspected to the first
tray nounting unit 810 fromthe first tray stack unit 610. The
inversion unit 700 having received the tray 20 whi ch has undergone the
first vision inspection overlaps the inverted tray 20 with the tenporary
tray 21 and then inverts the overlapped tray 20 and tenporary tray 521,

t hereby inverting e electronic._co nents 10 | gaded in the tr 20.

Upon conpl etion of ITFﬁérqynglgF(gp d’t‘i“to:fﬁ) RIFKIPI AP B&ﬁ F%p?rﬁ%é rgyoﬁ%lgﬁ?qremo,
the tray transfer unit 580 noves to receive the tray 20 (tenporary tray 21)
| oaded with BAd afiaredt dessieptRroRPSS é’éﬁn*ﬁ@n‘@ﬁ?@'qrb,unﬁnﬁq REY DAYR SPEPYSt he
received tray 20 to the second tray nmounting unit 820 of the second

10i nspect i oncemfigurations. The taspy pickppdainitr332 pickaa® thedampeey et 2t betorene
second tray nmounting unit 820 of the second inspection unit, especially,
the first sulwveriing fneuthay 2§. dnidt afien inverngsbeoliay i2As Pectrpy wickupt u3d622s
operated in a simlar manner to that of the second enbodi nent. 15 - SECOND
VI SI ON | NSPERIEkONpAINS SRt Xay PRATESS the electrabie eotripenentsy $0 20e aemonednt ed
to the first sub-tray nounting units 821 of the second tray nounting unit
820 of the s&comnsb baspestiitcas amvther tamep@acotrdy.vi si on i nspection unit 300
performs second vision inspection. 20 After the second vision inspection,

the trays 20 are tThashesrsieth dlevitdd20efoo mdtating- thealyayr@0nanchgheinétnpodd by
the tray transfer unit 580. Then, the electronic conponents 10 | oaded in

the trays 20tray@1isiardredvdnappee darpPnag Havetvaribls keseguitionesThé smwefrsibhe
first and the second vision inspections. The sorting process nmay be
i mpl enent ed javigar 7N maARMEIGe a tray fixing unit 721 for overlapping the tray 20
10 transferred by the tray transfer unit 780 with the temporary tray 21 picked up
by the tray pickup unit 322, and fixing the overlapped temporary tray 21 and
tray 20; and a tray rotation unit 722 for rotating the overlapped temporary tray
21 and tray 20.
The tray 20 for loading the electronic components 10 thereon may
15 have various configurations. For instance, the tray 20 may have a
configuration that both the upper surface and the lower surface thereof can be
used. Or, the tray 20 may have a configuration that the electronic components
10 loaded on an upper surface of the tray 20 are stacked on the lower surface
of the tray 20 after being inverted.
20 The temporary tray 21 picked-up by the tray pickup unit 322 should be
picked-up so as be in the same state as the tray 20 to be overlapped
therewith. Since the tray 20 having been inverted by the inversion device 720
is in an upside down state, the tray 20 used as the temporary fray 21 after
being inverted by the inversion device 720 may be inverted.

25 The temporary tray 21 loaded with the electronic components 10

28



25 according to the nunber and arrangenent of the second sub-tray nounting
units 822. As aforenentioned, the second sub-tray nounting units 822 may
include 2-1 to 2-3 sub-tray nmounting units 822a,822b, 822c. To these 2-1 to
2- 3 sub-tray nounting units 822a, 822b, 822c, the trays 20 to be sorted
may be 5continuously supplied fromthe first sub-tray nounting units 821.

According to results of e sorting processes oqQd el ectroni c conponents
10 may be pl QE%@OM”V%@‘%HW é‘%-"’t“f%?'oﬁoﬁﬁ‘{'%g?%ﬂi@? tBeolversien érréfchBn\sc

conponents 10 (R1l) resulting fromfirst visjon inspection nmay be placed in
the 2-2 sub- i@&?felﬁﬁﬁﬁ’ntq ,%e SFCEN@Ipspection Hal fer é@?@ﬁ‘#\i‘@sﬁ,‘%ﬁ?@@méﬂt% stateo

(R2) resulting fromsecond vision inspection nmay be placed in the 2-3 sub-
tray nountingivigrietl teoanothenisay bansieg updB8sses by the dunping unit 210 will

be explained as follows.
The vision inspection apparatus according to the third embodiment of

5 the present invention will be explained in more detail.

Like in the second embodiment, firstly, the trays 20 to be vision-
inspected are stacked on the first tray stack unit 510, and a predetermined
number of empty trays 20 are stacked on the second tray stack unit 520.

Upon completion of the stack of the trays 20 on the first tray stack unit

10 510, the tray transfer unit 780 of the first inspection unit supplies the trays 20
loaded with the electronic components 10 to be vision-inspected, fo the first
tray mounting unit 810 from the first tray stack unit 510.

Upon completion of the loading of the trays 20 to the first tray

mounting unit 810, the first vision inspection unit 630 of the first inspection unit
5 performs first vision inspection.

Upon completion of the first vision inspection, the fray transfer unit
780 withdraws the trays 20 from the first tray mouhting unit 810, and transfers
the trays 20 fo the inversion unit 700. In case that two or more first tray
mounting units 810 are implemented, when withdrawing the tray 20 from one

20 first tray mounting unit 810, the first vision inspection unit 630 can inspect the
electronic components 10 loaded in the tray 20 of the other first tray mounting
unit 810. This may allow the first vision inspection to be consecutively
performed.

After transferring the tray 20 to the inversion unit 700, the tray transfer

25 unit 780 supplies another tray 20 to be vision-inspected to the first tray
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Firstly, the dunping unit 210 picks up bad el ectronic conponents 10 15 (Rl
resulting fromthe first vision inspection and R2 resulting from second
vision inspection) |oaded in the 2-1 sub-tray nmounting unit 822a, and then
transfers the picked-up bad el ectronic conponents 10 to the 2-2 sub-tray
nmounting unit 822b or the 2-3 sub-tray nmounting unit 822c. Next, the
dunping unit 210 picks- ood, el ectronic co nts 10 20 fromthe trays
20 of the 2- NAHINGHY mﬁ?%e%ﬂt@?%%ﬁl%%%&s sub-tray nounting unit
822c, and then places the had el ectronic conponents 10 (Rl resulting from
first vision i nspedhPoiIvessian RoNi o590 t hadng r Gieeiesote viray of0i whiscfesn) in
the enpty space _ Next, the dunping unit 210 noves back to the
2-1 sub-t r ay Upgaiaanegthestisst tvision dnspaadiopl evaslabgolbe sveded dry 20owiibribat s 10
pi cked-up fromthe 2-2 sub-tray nmounting unit 822b or the 2-3 sub-tray
mount i ng uni tersperary traytdiearsrpign syesedheoverappedirag@loind kemporarg trayt r ay
nmounti ng unit 822a. When the trays 20 of the 2-1 sub-tray nounting
unit 822as5 t R4, thezelmnihveringdhs aediraniagomponenisyl Wivadedd? fe r8220. have been
conpletely filled with 5 good el ectronic conponents 10, bad (Rl) electronic
conponents 10, andUpad dd@pletbed tbaiinversioposfethestray 20 ripsihec inveedion uhite
trays 20 are replaced by new trays 20, or are transferred to the tray stack
unit 500. 700, the traharshsiernt oni 580snbvés &y roceing ithg tayi 26 (B23eoraBRy 822c
may be provided with additional enpty trays supplied fromthe second tray
stack unit i@1pRadel vagt aasmivirted electronldeompayieni20ihardgetara Sée! the
undergone the sorting processes are transferred fromthe second sub-tray

mounting uni kscedddl taiyd A GoStRCkedord LAP foRWtiag agikt WEG Jf0the second
10 inspection unit.

After the tray 20 has been transferred to the second tray mounting

unit 820 of the second inspection unit, especially, the first sub-tray mounting

unit 821, the second inspection unit 300 is operated in a similar manner to

that of the second embodiment.

15
-SECOND VISION INSPECTION AND SORTING PROCESS
Once the trays 20 are mounted to the first sub-tray mounting units 821
of the second tray mounting unit 820 of the second inspection unit, the
second vision inspection unit 300 performs second vision inspection.
20 After the second vision inspection, the trays 20 are transferred to the

second sub-tray mounting units 822 by the tray transfer unit 580. Then, the
electronic components 10 loaded in the trays 20 are sorted by the dumping
unit 210 based on resulis of the first and the second vision inspections.

The sorting process may be implemented in various manners

25 according to the number and arrangement of the second sub-tray mounting

30



More concretely, if the trays 20 of the 2-1 sub-tray nounting unit 822a 15
are filled with good el ectronic conponents 10, the trays 20 are stacked on
the good tray stack unit 531. And, if the trays 20 of the 2-2 and 2-3
sub-tray mounting units 822b, 822c are filled with bad el ectronic
conponents 10 (Rl and R2), the trays 20 are stacked on the reject tray
stack units 533 2 3. On one of the two reject tray stack units 532, 533,
the trays 2049 S8éternined as bad products (Rl) as a result of first vision
i nspection may be stacked. And, (gn t he ot hg[fég)f the two reject tray stack
units 532, 533, th&St AREMEGliaRRGr Hth&§Ccas -BRYJUeHBIRYNIES 842 @8yl t  of
second vision inspection may be stacked. The foregoi ng

embodi nent s HHIHARIYAnioadSS - EayrBIINging xS 822, 84n §23F  To Hiesepl fdo 2-
construed as |limting the present disclosure. The present teachings can be
readi |y appl SesHbriapir@mtingpestso$22gBadiat 8ss thertiays d8storbpspgadinay beended
to be illustrative, and not to limt the scope of the clains. Mny

al t er nat i ¥es contbalidushasippied feord thafirsisubrsawinounieg appatémnt to t hose
skilled in the art. The features, structures, nethods, and other 5
characteristics of Acherdingeniol aeyulenbaldithensartidgs prodesteber g@bad nelgctrenic
conbined in various ways to obtain additional and/or alternative exenplary
enbodi ment s. componentsA$0 trhay peeglantd fiedherR$ subytrée nesdrdithigednit 1I822ay endl
forns without departing fromthe characteristics thereof, it should also be

under st ood t biictrionid bempbagetsdes ¢RI peds @it diom First AtnnidkpbLttd ethybpeany
of the details of the foregoing description, unless otherw se specified,

but rather sppriged ihehe By IhO@HNY Whit BRPb | 4 _§§c_§>léﬁaq%®nﬂ£éérﬂ?5nérﬁlst he
appended cl alns, and therefore all changes and nodifications that fall

Soimss A1E TIDTEPINMN el it STy U SR TS ond
fray mounting unit 822¢.
The sorting processes by the dumping unit 210 will be explained as
follows.
Firstly, the dumping unit 210 picks up bad electronic components 10
15 {R1 resulting from the first vision inspection and R2 resuiting from second
vision inspection) loaded in the 2-1 sub-tray mounting unit 822a, and then
transfers the picked-up bad electronic components 10 to the 2-2 sub-tray
mounting unit 822b or the 2-3 sub-tray mounting unit 822c.
Next, the dumping unit 210 picks-up good electronic components 10
20 from the trays 20 of the 2-2 sub-tray mounting unit 822b or the 2-3 sub-tray
mounting unit 822c¢, and then places the bad electronic components 10 (R1
resulting from first vision inspection, and R2 resulting from second vision
inspection) in the empty space.
Next, the dumping unit 210 moves back to the 2-1 sub-tray mounting

25 unit 822a, and places good electronic components 10 picked-up from the 2-2
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CLAI M5 1. Avision inspection apparatus, conprising: two or nore

trays | oaded with el ectronic conponents thereon; a vision inspection
unit for performng vision inspection with respect to the electronic
conmponents | oaded in the trays; and a dunping unit for exchanging

good product and bad product with each other between the trays according to
a result of thE Vi sion insp wherein the dunping unit places

ecC
good el ect r off E%’nﬁ’tﬂﬁ’éwf‘gl {)ﬁggérorn@@ezﬁ ﬁ% traé(nﬂ‘%‘l”ﬁ@%#@a&%? et Hni ¢
conponent in the renai neg one or _nore trays; wherein the vision
i nspection ufMPlSR3EeR0 U}%%A?Q.ﬁf{hea?ﬂ $H"Ft H?W‘k‘éﬂ’% Wit @¢% ot her by
being fixed to at | east one sh A vision inspection gpar at us,
conpri si ng: Whemnthe #ipys 90&1‘ th‘ﬁ‘ Pst sub-bpyroewttinggunihBdas the Fr8End ng
trays | oaded with el ectronic conponents thereon, respectively; one or nore
second tray fdRiatd sybdray Buatingounitsi $pteriRde nawey been completely Villed ovith

I nspection unit for vision-inspecting the electronic conponents |oaded in
the trayss ageod electronia caonpoinegtsuihd, tbdd (R Soelectignigomdnzoreritad Ogbadthrashi ¢
conponents to at |east one of the first and the second nmounting units
accor di ng t o(B2) eleotroniofcangonaras df, respeetitelprthe trays 20 are replaced by new
trays 20, or are transferred to the tray stack unit 500.
The 2-1 to 2-3 sub-tray mounting units 822a, 822b, 822¢ may be
provided with additional empty trays supplied from the second fray stack unit
10 520 if necessary.
The trays 20 having completely undergone the sorting processes are
transferred from the second sub-tray mounting units 822, and are stacked on
the tray stack unit 500.
More concretely, if the trays 20 of the 2-1 sub-tray mounting unit 822a
15  are filled with good electronic components 10, the trays 20 are stacked on the
good tray stack unit 531. And, if the trays 20 of the 2-2 and 2-3 sub-tray
mounting units 822b, 822¢ are filled with bad electronic components 10 (R1
and R2), the trays 20 are stacked on the reject tray stack units 532, 533.
On one of the two reject tray stack units 532, 533, the trays 20
20 determined as bad products (R1) as a result of first vision inspection may be
stacked. And, on the other of the two reject tray stack units 532, 533, the trays
20 determined as bad products (R2) as a result of second vision inspection
may be stacked.

The foregoing embodiments and advantages are merely exemplary

25 and are not to be construed as limiting the present disclosure. The present
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wherein the vision inspection unit and the dunping unit are interworked

with each other by being fixed to at |east one shaft. 3. The
apparatus of claiml or 2, wherein the dunping unit includes a plurality of
pi ckers for picking and placing the el ectronic conponents. 4. The

apparatus of claiml1 or 2, wherein the vision inspection unit and the
dunmping unit are.installed in an X-Y robot sgo as to be_novable in X and Y
directions. teachings S?a”Tﬁ)@ dﬁﬁgﬁ%t%@“@ﬂ &P aPtes | tNRgEr &f naRRRIaHERS: nbhini t
is configured to, place good el ectronic conponents on gne or nore trays of
the first trd@SERRIAN ifgMigndad ta e dbishelive Bad nateer B hec spprmafttveon

the enpty trays of the second tray nounting unit. 6. A vision

i nspecti on apldnat anycalipinplivesy: modifications gndivariptignewi inesappaegpt to
mounting units for nounti n?@t ra%s | oaded with el ectronic conponents
t hereon, respuse wiligd dnether atbr Eheefenidras: agtruauras, nopethidss Bod pthart i ng
enpty trays; 34 a vision inspection unit for vision-inspecting the
el ectroni £ cohpmetaristics oalddle | exarhglaty agrsbodiments descdibepi hgraimi mafobe
sorting good and bad el ectronic conponents to at |east one of the first and
t he second nmoombineg imivasoas eaydi fogobizim addiiont! ahdidiealidrsaiive ersmp@tdryon;
embodiments.
As the present features may be embodied in several forms without
departing from the characteristics thereof, it should also be understood that
10 the above-described embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended claims, and
therefore all changes and modifications that fall within the metes and bounds
of the claims, or equivalents of such metes and bounds are therefore intended

15  to be embraced by the appended claims.
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one or nore first tray stack units for stacking thereon the trays | oaded
with the el ectronic conponents thereon; one or nore second tray stack units
for stacking the enpty trays thereon,; one or nore good tray stack
units for stacking trays | oaded with good el ectroni c conponents thereon;
one or nore reject tray stack units Gle¥M$t acking trays | oaded with bad

el ectroni ¢ coMPONgRisitiREIRa0h ﬁ@ﬂb?atus compnsiﬂﬁoray transfer unit for

transferring the trays anon I rst unting units, the second tray
mount i ng uni ttWOtOIﬁé"OF@ frays ipa \S*tfh@ﬁc’fmﬂi(t%omﬁqwn@éb@ﬁ@ﬂgtray stack units, the

good tray staClsiiRidspectRRAinkth6 ﬁe?ﬂo?rﬁ%gtvfs‘?dﬁ ind kot Rith {?SpECt B the Sle@ffoni

i nspect i on appar at us, conpri si ndq oné or more first tray mounting
units feeMpRIeRtS |ﬁ@d€l§h‘@ thsr trapsi and r ays | oaded with el ectroni ¢ conponents

thereon for \ gLRRINGNSRER QR angmg goodaprfnatfcﬁtaddnﬁé’&?l SRIY Withl edBCLHEENY @

first vision i nspecfion unit performng first vision Inspection Wth
respectb@&’%‘hﬁ“%@’ét&@%ﬁ@@é@ﬁﬁ@%@irﬁf@q w@l@wsp@ptlone trays of the first tray

mount i ng uni tgherein the dumﬁﬁ‘lg'd?\‘ﬂe;ﬁ%egrbdéﬂ'élecftt%hcr&ﬁl%o‘ﬁbﬂgmt&% &Ii':?\)ﬁr% {PQ\}Q ng

conpl et el% undergone the first vision inspection, Inverting t
el ect r of pla@ﬁﬁdm@i@@rqnm@quﬁmﬂnmrﬁwed one ormor@mywnﬁnre second tray

mounting uni tghekgh tﬁ@Uu@fohﬂHsﬂe'&ﬁorF [Jﬁil/%ndi W@B&rﬁﬂm&%nﬁthﬁe nﬂ&%xfo?ké?ﬁwlﬂ‘i“e%ch

a second vision inspection unit perform ng Second vision I nspectlon
with redperchy being feddp gt lepsimne Sc’f‘é’ﬁ*ponents | oaded in the trays of the second
tray nmounting units; a second inspection unit including a dunping
unit for sorting the el ectroni c conponents | oaded in the trays of the
second tray rountfH§ioinnsesclion }prgsrids. £aMPHSIAYel ect roni ¢ products accor di ng

to results ofg bﬂ%llw st?:rs@rf%yt ReushrODGsY I3 ABultig PSS RaSe @i efeBfomecond
Vi si on |nspect|0n
components thereon respectively,

one or more second tray mounting units for mounting empty trays;

a vision inspection unit for vision-inspecting the electronic components loaded in the
trays; and

a dumping unit for sorting good and bad electronic components to at least one of the
first and the second mounting units according to a result of the vision inspection,

wherein the vision inspection unit and the dumping unit are interworked with each
other by being fixed to at least one shaft.

3. The apparatus of claim 1 or 2, wherein the dumping unit includes a plurality of
pickers for picking and placing the electronic components.

4, The apparatus of claim 1 or 2, wherein the vision inspection unit and the

dumping unit are installed in an X-Y robot so as to be movable in X and Y directions.

5. The apparatus of claim 2, wherein the dumping unit is configured to place
good electronic compenents on one or more trays of the first tray mounting units, and to

place bad electronic components on the empty trays of the second tray mounting unit.

6. A vision inspection apparatus, comprising:
a plurality of first tray mounting units for mouniing trays loaded with electronic
components thereon, respectively;
one or more second tray mounting units for mounting empty trays;
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a tray transfer unit for transferring the trays anong the first inspection
unit, the inversion unit, and the second inspection unit, wherei n
the vision inspection unit and the dunping unit are interwrked with each
ot her by being fixed to at | east one shaft. 8. The apparatus of claim7,
wher ei n t he i&vigioginspeghfinuriidapyisisedispegingdhe plggtrgnie kemprensints foedegpindkeng up
t he invr&gd tray before inverting the tray; and an inversion
device fof 'overlapping the tray transferred by the tray transfer unit with
the tray pi ckedurnpngyinit ias serting gepd Rp bash plectreielcermeenants taiah pashensofiehe apped

one pai ksphnd ﬁ% %E@N@mﬁﬂﬂir@%rﬂ@‘é@c&r&iﬁéE@desiuﬂ\b?{h%!\ﬁkﬁbﬁ REp&dight roni

conponents | oaded In the tray. 9. A viSion iInspection apparatus, conprising:
one or nore faneser Mmogs firdb drayi stackuHnitssfor gtadifhgntheragnothe terysnipaded mith<he oaded

with el gehf,oné 8°'ﬁﬁ%§‘?ﬁ%°hher eon for vision inspection; a first

I nspection unit g a first vision inspection unit for perforning
first vision espérRare saCAMIc irpyrdagkatmits fo5 stassing|tha emplyitiave hepedent s | oaded in

the trays of gfaeof inbid gbbdYrafRueki (s U8 EtScking tra%rs?]ieoa?!_@di\ﬁ!fﬁe{gééd)@leﬁmaﬁicf or

receiving the trays having conpletely undergone I rst vision
i nspect FRPONENEs IhAEeNt i ng the el ectroni c conponents | oaded in the trays;

two or nore SReORdmbidYejfRUMY SEcik Bhits fdr Wtadig irhR0ickgd WitkYSad Bieib&E Py
t he inversion unit;
components thereon; and

a tray transfer unit for transferring the trays among the first fray mounting units, the
second tray mounting unit, the first tray stack units, the second tray stack units, the good tray

stack units, and the reject tray stack units.

7. A vision inspection apparatus, comprising:

one or more first tray mounting units for mounting one or more trays loaded with
electronic components thereon for vision inspection;

a first inspection unit including a first vision inspection unit for performing first vision
inspection with respect to the electronic components loaded in the trays of the first tray
mounting units;

an inversion unit for receiving the trays having completely undergone the first vision
inspection, and inverting the electronic components loaded in the trays;

two or more second tray mounting units for mounting the trays inverted by the
inversion unit;

a second vision inspection unit for performing second vision inspection with respect
{o the electronic components loaded in the trays of the second tray mounting units;

a second inspection unit including a dumping unit for sorting the electronic
components loaded in the trays of the second tray mounting units into good and bad
electronic products according to resulis of the first and the second vision inspeciions after
the second vision inspection; and

a tray fransfer unit for transferring the trays among the first inspection unit, the
inversion unit, and the second inspection unit,

wherein the vision inspection unit and the dumping unit are interworked with each

other by being fixed to at least one shaft.

8. The apparatus of claim 7, wherein the inversion unit comprises;
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a second vision inspection unit for perform ng second vision inspection
Wth respect to the el ectronic conponents |oaded in the trays of the second
tray nmounting units; a second inspection unit including a dunping
unit for sorting the el ectronic conponents | oaded in the trays of the
second tray oAl Rt PUtVtTEr Rigiing Yobe iavrisaskisrydaderermisiiingdhe daxtandaccor di ng

to results ofant.h@eré.bﬁ %we@%rtdqenwf%e\ﬂa@' t%sfe’ﬁ%@%tthé’ﬂ%y %faggfre r EE‘i?wﬁﬁCO”d

Vi si on |nspect|on atraytrans er unit “for tran rrlngt e
trays a%ﬁ&‘ytﬂ’i%k@ldrti%w thesthase pickp Ul tandithen tydies dhe avertarped sng raireofdbe ond

| nspect {ras whtide: down, thereby%\f‘é’r@h@tl@blé%t%nf@&%pon@ﬁtsﬁ@éﬂe@gnF Qrékﬂ rst vision

i nspection unit, and an X-Y robot for moving the second vision inspection
unit share QUIde rails along which their notions are guided.

9. A vision inspection apparatus, comprising:

one or more first tray mounting units for mounting one or more trays loaded with
electronic components thereon for vision inspection;

a first inspection unit including a first vision inspection unit for performing first vision
inspection with respect to the electronic components loaded in the trays of the first tray
mounting units;

an inversion unit for receiving the trays having completely undergone the first vision
inspection, and inverting the electronic components loaded in the trays;

two or more second tray mounting units for mounting the trays inverted by the
inversion unit;

a second vision inspection unit for performing second vision inspection with respect
to the electronic components loaded in the trays of the second tray mounting units;

a second inspection unit including a dumping unit for sorting the electronic
components loaded in the trays of the second tray mounting units into good and bad
electronic products according to results of the first and the second vision inspections after
the second vision inspection; and

a tray transfer unit for transferring the trays among the first inspection unit, the
inversion unit, and the second inspection unit,

wherein an X-Y robot for moving the first vision inspection unit, and an X-Y robot for
moving the second vision inspection unit share guide rails along which their motions are
guided.
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