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

tr TLE-OBTIHEINVENTIONt he 1 nvention An el ectronic
conmponent such as a sem conductor package undergoes

vari ous tests such as electric test and external test,
during 1is manufacturing processes or before being

di S4SIONIRSPEE PIONAPPRR®TYSSO as to enhance yield
and i ncrease reliability of the products. For exanpl e,

sem conduct or packages are manufactured through
various processes including fabricating process on a

"R e KERGUND BICFREINVENIGIgCKI ng process.
subsequen

processes are unnecessarily perfornmed in 20
spite of inferiority in the sem conductor device, the
entire fabrication costs may be increased. |In order
to prevent ~this ohlem..t he above tests are perforned
bef ore nﬁ'r ﬁ'egfl&fg@?ggvghﬂg"to sel ect good el ectronic
conmponents. Then,. .these sel ected good el.ectrqnic
componenTHeuRESPGb MMATER /GRS i Seuah IRERACIgn” apparatus, and
el ectroni onponent s _undergo_each kind of tests .
bePAMICUIEY, ) $1%IpR IRSRRRIOH RPRAIYS, CRRRRIE, Of mspecting external
Accordingly, only good electronic 1 Qogﬁonents are
pr 8peaaENcsPianLipairpric companany leadeddrigtiaY.el i ability
of the products. The vision inspection apparatus
perfornms vision inspection as 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
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
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 to select good electronic components. Then,
these selected good electronic components undergo subsequent processes.

Most of electronic components undergo each kind of tests before

being distributed into the market. Accordingly, only good electronic



| oaded with el ectronic conponents thereon is up-down
nmoved along a guide 5 rail, and a canera is noved in
right and left directions so as to inspect the
el ectroni c conponents |oaded in the tray. Since the
i nspection is performed while the tray | oaded with
the el ectronic conponents thereon is transferred, the
pogbhiponentyf afdgretetdd 8Rithe meﬂ qRéeb Céirimrdmg tibility of the
tray are changed due to a tolerance betmeen t he
9ﬁ&hﬂﬂsc conponent inside an accommodation 10 groove
of the tray. As a result, inferiority may occur when

measur i ngp %hﬁsroﬂ%b%é% ?udgfkaéﬁf)i‘rﬁé‘ é&?riﬁ’éﬂé%ﬂbﬁ-as a tray

This will be expl al

Pl feH ith 04t diic %ﬁgﬁiﬁi@{ﬁh iﬁarreén ¥4 %i'pocfbihﬁ‘iz&&%]d 8fdng a guide

apparat us I n accord e prior art

ek s et s oo AcigtRRES 1 BrBBRRE Y s & inspect the
n?%f%%t'q sﬁﬁtbé%%ﬁt%'ogrﬂsﬁt'itotﬁ?d*%% TR S E—

mera 2 f

I d
\6/1 i &%ﬁ%ﬁﬁ%@ﬁiéqﬁgq Wghetﬁgcéipgtggraic %ﬂ%%rli%m; ghﬁrg\pnnﬁ transferred,
Cr BRpashong of fie-clelieRiosarupens s e inghadrayare sanged due
the el ectroni ¢ conmponents having 20 conpletely

unéeBgkrrange Retwesh thespleeipais, campengntt insidst ap accommodation
device (not shown) for transferring the tray 5,

a
10 s0@f9qus ghithe 4ravorAsua el clafariprity anay &ccuR gvtienb meaguring the
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5 along a guide rail 4a, etc. However, the Eﬂé _ .

vi positionsohthe elestrapisnampenents. this wéll be explrinedin more detail.

the tray transfer device for automatically

transf er Fi@g1tiseatplage \iewl shmwingagn ex@mpladdfng wsion inspection

and the sorting unit 4 have to be provided with the

guiagparais i decordamcelwith the gsipeatti vel y. And, a sorting

devi ce such as the sorting unit 4 including the

addi ti onals ghower it EiGer,t tiee \privrowisiers piespectiorhaspgaratus  for

be additionally
inspecting external appearance of an electronic component includes a tray
loading unit 1 for loading a tray 5 loaded with electronic components thereon
along a guide rail 1a, 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
completely undergone the vision inspection, a tray transfer device (not shown)
for transferring the tray 5, a sorting unit 4 for automatically transferring the tray
5 along a guide rail 4a, etc.

However, the prior vision inspection apparatus has to be provided with

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

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



provided. This may cause the entire structure to be
conplicated, and the fabrication costs to be
expensive. 5 In case of massively producing electronic
conmponents, the prior vision inspection apparatus nay
be used. However, when the expensive vision

i nspection apparatus is used in case of producing a

snahl 43 ¥espedivelyeAREt b @dring 8E8VE8 SIiLR ast the sdMing enit 4 including
fabrication costs are increased to | ower the

Pr gflicdattidnal Jibkeiu7t BREFTAE. visl Mdp¥ictishShad to be additionally
i nspection apparatus occupies a relatively |arger

! ”gh"{'\}iéé&' PRisSRRGC cAUSe tRe | dritiré YHRICHGR! &l be! EbFplESRted, and the
an arger size.” In order to enhance reliability of

pr mﬁanfcggtseﬂoq%é%&i@nponent s, the vision

i nspect1 on appar a s installed in a clean room

wher e OCW{:Q%I é?ma%giv%iy %ﬁhc&n‘ﬁt&ecﬁ ni@cBb@Boﬁ’%%ts,ltﬂe prior vision

the size'o vi'Sion’inspect ron appar at

i ncrea l.ar area insi th n ' . -
oc HTpRRfn ety P b3° bFEd, Hv ) RENINE expensive vision
el ectropi ¢ conpopent.s based on_a unit area. The_prio0

vi SBCiRE BRI IR e In pErve o IPLEng ; Aspally pymber of
by . obtaining inmages, of the ectroni c_conpanents

D SIEGTOTE SHBPPPEG S, thes e hTICUOT oSt ATBINFig R to lower the
obt ai ned i mages. Here, the imges of the electronic
coRP¥HEAVEY.ar e obtained by noving the tray 5 in up and

down directions in FIG 1 along the guide rail, and i

10 by novi nfuftherpareer $he PHOF | YeioNadaspagtion Appagatugnoccupies a
Wiile the tray 5 is transferred, the electronic

corglatieely dargee instalatisin/spae dueda itsueomplicated |skiughire and larger
bet ween the el ectronic conponent inside an 3

aceizenodat i ng groove of the tray 5. This nmay change

the positions of the
In order to enhance reliability of processes for electronic components,

wn

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



el ectroni c conponents, resulting in errors in

nmeasuring precise positions of the electronic

components, or causing precise imges of the

el ectronic conponents not to be neasured. As a

result, reliability of the vision inspection 5 may be

| owered, or the vision inspection may not be snoothly
peateosmmtbdatiBg\dvibBYe @F theBrapNGENHIOhah ehahge dhe gositions of the
obj ect of the present invention is to provide a vision
loelgttenis tompanpatsatresuliingdblearart inetheasodng precise positions of
occupation area by sinplifying the entire structure,

anthe afladttoniof coragonems, tdre chasingc prddise dnt Ancthbeelectronic
obj ect of the present invention 1s to provide a vision

| NgBRPlonBAtsARRAb AL inea3nrld. As0d résBTéliabilRg ¢f thdvision inspection
fabrication costs and size by mnim zing

coni. . : £ L ot . i
o B, Qe S8 L Bn haY RopBE oAy Berforme
and in accordance with the purpose of the present

i nvention, as enbodi ed and broadly descri bed herein,

t h%iﬁ\ni\r&xr&‘@ﬁ ﬁ;lﬁ% m\)ﬁm— i nspecti on appar at us,
coprising. two or nore trays |oaded with electronic
conponents thereon; a vision inspection unit for

vi sion- inspecting the electronic conponents |oaded in

the trays, and a dunpin nit 20 for . ANad .

bt oduct 2 THREEID B ORI StanerSseRt iRRTeAcE R R a vision

trays a{:cordin to a result of t.he vision inspectign,. lifvi
10 i BISPEATO G PRATRILR FARRDIE OF Fedusing e SBruhatioBhatea BY simplifying

conponent in one or nore frays, and .places bad

el the etirestisiysnand Cﬁﬁapfﬁreoaf)r/rsﬁﬂwﬁs&ﬁ%@r&a%ﬁarfé’st&

trays. The vision_ inspection unit and the dunping unit .

may be i Aaetaidehiacy obghar plesentoinveaiionelsi eP(?Ri’r'%da vision

wi th each other by being fixed to at |east one 4 )

shifspectior apparatug capaklerrfyoreally wreucingfalrigatien cgsts and size by

pi ckers for picking and .
minimizing configurations for transferring trays and electronic components.

Lh

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 to 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 to at least one
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pl aci ng the el ectronic conponents. According to

anot her aspect of the present invention, thereis 5
provi ded a vision inspection apparatus, conprising: a
plurality of first tray nmounting units for nounting
trays | oaded with el ectronic conponents thereon,
respectively; one or nore second tray nounting units
f oghgpunting enpty trays; a vision inspection unit
for vision-inspecting the el ectronic conmponents

| oaded i mhiehgurpmgs uniditfay isiode 20 pliralityf ff pisReélsi fog picking and
good and bad el ectronic 1o conponents to at | east one

of pidtnd tHesbledenict@nssss Mount i ng uni ts accor di ng
to aresult of the vision inspection. The dunping unit

may be capbhRiihg o A I?&rﬁ e&?_@@t edfefihd Opfekent GRVOMMH, Sthere is

on one or rmre?rays Oft t irst tray nounting units,

an {léxg?é?ég aaC%isi&?qgﬁééﬁibhoaéﬁar%mgggomﬂbﬁsiﬁg. tahﬁliﬁﬁlgm%f first tray

: he 'second tray nounting unit. 15 The
comsthodhif B bRIHiRg ok BEHel SR REBAR! Gamponents thereon
colBuisRyel oheBF ol Segaf sSC ol Rl fgr mounting empty
T 8 G oo B o b SRR 4 mponens
o ek Bkt AT U 5Pt ar L b pecronie
RGPS e e 7 LA oot “mouning uns
el ectronic conponents on one or nore one enpty trays
of acparding ta reswlt ofibeisiag ingRection2s and to pl ace bad
el ectronic conponents on the renmai ned one or nore i
enpty 5 Theagsmifing henié et@id ber gpnfigwiedi tg place. good electronic

components on one or more trays of the first fray mounting units, and to place

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

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 to place good electronic
components on one or more one trays of the first tray mounting units, and to
place bad electronic components on the remained one or more trays 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,

and to place bad electronic components on the remained one or more empty
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The vision inspection apparatus may further conprise
one or nore first tray stack units for stacking
thereon the trays |loaded with the electronic
conponents thereon; one or nore second tray stack
units for stacking the 5 enpty trays thereon; one or
nore good tray stack units for stacking trays | oaded

W tlay8 @f thebESdrdPRAE nfoURiRgaltis t hereon; one or nore
rejeCt tray stack units for stacking trays | oaded

Wi t h bad TpkegikiopNingpeetit? apphfathif §h8P Furthén domprisdYone or more
transfer unit for transferring the trays anong the

u'mrﬁt?ét tﬁ}éiétfdlml{mds%r SHMKiSy thdlBoRRRENFRYS RUJEBUGH Bt electronic

rst tray stack units, the second tray 1

0
St agk, t a'gbfs tﬁ%}EQHPBHeté{?‘%cﬁé aé”e'&oli’ipitrr% gt?aﬁg(r bLiAfs rf@l{ §foaf‘cking the

tray uni According to st aspec
 SSTSER, WBLBAD, Bhe 41 e PYRY B8 et tacin s

tr untin nji for ' 0 . r :

| oS Bl eRrate StRcls Dot B4 o fibFs reiect wray

inspectian; . a first jnspectjo Wt o dncludi. ' i

1 SEck e ehrdkiia IraNE B with and SBHR E P nents thereon;

visign jnspection wih respect to .the electronjc .

coRPArHAK TEBSIRIEIHOF fansTeag die Has Amad LSt tray mounting

nmounting units; . an inversion unit for recejivi he

t r &S nG; $RFOBE R MAUNtng ditiy Ui i ] stack Upitg g Second tray

I nspection, and invert i;fg( the el ectronjic conponents

| o&tRck ynits; the geed Yay stagk witsignd the celggt traytassitsng

units for nounting the trays inverted by the 20 ) .

i nver si oAcgarding dosstilloanothiesi aspechiclbei Bresgnt tinyestion, there is

perform ng second vision inspection with respect to

t herevided raovisior dngredions appardéds,i compesingapsecdr mmere first tray

second tray nounting units; a second inspection unit _

i nohowliting ainitanforngnauriting fome ©or triong trbgs eloaded owitb electronic

conmponents | oaded in the trays of the second tray

Mo ¢btripogents thiereon dogvisibranthspedtien; ex firsirinspemtioduanis including a

according to results of 25 the first and the second

\éi Sirvidion MesPdchioh Wit for peiformeapfitt wistioro mspesties Withntespect 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 frays 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;
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and a tray transfer unit for transferring the trays
anong the first inspection unit, the inversion unit,
and the second inspection unit. The inversion unit nay
include a tray pickup unit for picking up the

inversed tray before inverting the tray; and an

i nversion device for overlapping 5 the tray

t r apgfLira e traPkidriimit foRirahsRMGHE the ifhays wiridhgtthe firstespection unit,
pi cked-up by the tray pickup unit, and then turning

t NghOURErABR eRitOARd B Se@ind indpéectigibuie down, thereby
inversing the el ectronic components | oaded in the

tray. Thengemoafidd %h_itrm?gghaadérﬁ ttraﬁ{)pibﬁ@p LMRORA picking up the

i nspection unit may inc e one or re first

SURsr8dd | g%@% iH{?értliﬁgftﬂé Ay %ﬂﬂ @nﬁﬂvér%?&f‘ﬂeﬁtezé ¥SMoverlapping

r
1o 1 nspec er rec8iving'the trays fromt

in : . =t r
o it Pl URiarredBY 438 fraR ardfRIGH L AR (A ey fitedoup by the tray
by th I ng.,uni oy di r i
andickie LGP Y1 lARRCTE, DrerkdbretC b bt ol My, yPSide down,
the trays having, undergone the second_yi sio
| nSteBY e pfiing RISHERES ool haded TBetmes 1
The firs sub-trady nount i n(ﬂ uni t. m?y be di srggsed i it
bet ween tHE PEFd tiaysFAUHIBY Ut OT ARG $9RETCk Hihgetion unit may
sub-tray nounting unit b){ bei ng ad&ac,&sn% to the, first ..
in ¢ BRe i iMorediishsyb-tiaydneinting YRS forpertarBiie speond vision
nmount i n? units may be di sPosed in plurality in nunber
i ningpgiclien afien rpepiyingatneulrays fromstheyinvergjerdait; and one or more
direction 20 of the first and the second i nspection
unisesond isubdeyomeuntiag unitsHior sgrting thenglechenicosgmpaneits by the
such that the electronic conponents are sorted by the .
dudpimping ontt astorsting terasedts of the firsd andithe secend Nision inspections,
according to results of the first and the second
vi giten réceivingttheismysThaving sinderdgorspthet $econabypiaiont inspection from
according to the present invention 25 may further
cothw fisst sabitragymetiatikg units. for supplying trays to the
first tray

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
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

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



7 mounting unit or the second tray nounting unit, or
stacking trays thereon. The tray stack unit nay

include a first tray stack unit for supplying trays

to the first tray nmounting unit; a second tray stack

unit for stacking enpty trays thereon; and a third

tray stack unit for stacking thereon trays having s
UNERIBRHIAG UrlitCortAe GedoMd %ﬂaqrmbuﬁmfpnmrbr sthekihg days tiasreon.
unit nay be positioned below the Tirst and the second

tray ”DU‘Thén@aiF‘%!téé‘k’ uAf &) ndlndy 4 FirISEEY stHtk uR®or supplying

i nclude an X-Z direction Tobot or an X-Y-Z robot. The

Vi §hod 1 RRPASH 'trag rﬁ@@gr@%ﬁ%; g{félfdﬁd”@a} StalcRr 18P 8Ricking empty

invention 10 m ow ng advant ages.

o oM P R AL TR (A,
o o8B OB BN ERRANC . L o1y (T

13 2ol oLRAER o b ot BB SR 4 e socons
T Dbl LBk RSB BRoBRFIE Vv TERRBE M 2 crectn

of th Vi Si i nspecti on apparatus, and an

i né‘f%ﬂ%%ﬁ"&ﬁ'%%d@é&-s al so reduced. Accordingly, the

entire space for production of the el ectroni , )
conponent Bepd§ionpiBspestion appAjatYS jaGeREdNg A9 fh% PEgSgent invention
since the vision inspection apparatus has snaller

10 i gy hayeolhedellowing agvantagas. ect r oni ¢ conponent s based
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on a unit area may be greatly enhanced. Fourthly,

oi nee i Eirsily,  vispRdtspactios isqertarmed bya siaterhabltietwo or more

canera of the vision inspection unit wthout noving

t htrags deadashwithco phuoalkitytef electronic components thereon are fixed, and
then good and bad electronic components are sorted to each tray according
to a result of the vision inspection. This may simplify the entire structure and
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.

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

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



25 to be vision-inspected, the electronic conponents
may be stably maintained 8 and vision inspection may
be snmoothly perfornmed. This may enhance reliability
of the vision inspection, and allow the vision

i nspection to be nore snoothly perforned. The
foregoi ng and ot her objects, features, aspects and

adyngt eBRM dhspéctione nﬁéﬁ%tsrhwmg} | performidd. b¥Fhignenay enhance
nore apparent fromthe follow ng detailed description

of rdI2Bility @ eMe visioie Hdpaktivheand AHew the WsiBhuAgpedion to be more
Wi th the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF

TWP@% The acconpanyi ng draw ngs, which are

i ncl ude 0 SF@\%%e a further understanding of the

i nventio ' r kLN 0 ' f
parc of  TPRNGreioid PR GRS A oE BSbeclH ehdPadvantages o

5 | gﬂ‘eéx gf’ees%it ?ﬁb&gﬂntwﬂﬁéﬁm&r{mﬁg Igm%r%ﬁ{; %hP}lﬁsé’ FolRHitg detailed

aln the princi es o I on.

dr gwi :  Fl [ I ' . sian . :

i naFeaion”oppable A0GaorfNufin Jakf, il capjupetion with the
art: FIG 2 is,a perspective view of a vision

i n8FEPPBAYINg SPWINGS: according to a first embodi nent

of the present invention; 20 FIGS. 3A to 3C are pl ane

vi ews showi ng an operation of the vision inspection

o BRiBRBeSeairTiod par i ORAMB R To & second .
enbodi nent of the present invention; FIGS. 5A to 5D
10 are plane views showi ng an operation of the vision

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;



10

15

20

25

25 inspection apparatus of FIG 4; 9 FIG 6 is a

partial perspective view of a tray stack unit of the

vision 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; 5 FIG 8 is a front view show ng a part of

t he vi siBiG. i ipacpartial perspeatives vieod oflaGiray ;st@tkGun dfsthe vision
a plane view of the vision inspection apparatus of

Fl igsp&ctiangppdrafes ofIRIS. dp 10C are partial front views
show ng an operation of an inversion device of the

Vi si on i PP ECkiznper@ppotival viswodf &ViGion/inspéctidnTdppdrBtus according
DESCRI PTI ON OF THE | NVENTI ON Description will now be

9i {eA third ebatlimért dfiRe Pr&satinyghtioRt i on, with
reference to the acconpanying drawi ngs. is

Herei naf fgs 8 @ é’fr§ht°ﬂe\!rvrb‘-‘rﬁﬁ\ﬁﬁ$ ApAPBRRL HSioRdREIEHtidl apparatus
to the present 1invention wlT be explained in nore

defptjc Wi th reference to the attached drawings. FIG
2 Is a pérspective view of a vision inspection

appar at u,g_sl@%cig_radﬂg% J,dé),'!lg@é 2‘%\*"?'?8%‘5{%(” %ﬂiarhf‘u‘% of FIG. 7; and

present invention, an are ane 20

e OB BHCRIE Baflel AL USLSENDRERESh raton of an
or oo Be B 4 A ReRET R Bk rk Gearalsir FIBD7 v or

nore trays 20 nmounted to tray nounting units 110

fixedly installed in the body 100, and |oaded with

©! SEVAITILS (SOTRANeBlSN 1Sk 1AL RRUERRGR © e

Description will now be given in detail of the present invention, with
reference to the accompanying drawings.

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
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

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

10
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25 vision inspection unit 300 for vision-inspecting

the el ectronic conponents 10 10 |oaded in the trays

20; and a dunping unit 200 for exchangi ng good and bad

el ectroni c conponents 10 with each ot her between the

trays 20. The el ectronic conponents 10 to be

vi sion-inspected may include all types of objects

r efysdednia thieiya 201sRChidumpihg rurix20mfar, exchanging good and bad
sem conductor 5 packages such as |1 C chips including

PGAlecBEhic &driponaitB!1i0oRith @Bck biths Lsstwben e BRYs 2BCBs,
etc. The trays 20 serve to load thereon the plurality

of el ect TRBI fectrHIBLRABohehls 108 B vBISH-IhshBEted may include all
el ectroni c conponents 10. The trays 20 may have

Vak QIS ~§i n e Uet i ;
{ RO o ABc oqiAig  Weeh J59REH4A 10 chohiRe, S6micondctor

o BREREEL L% BG98YT0k A PR, RS, etSrdphehion chis such
cCRREBEBdp e o eolionic comonents herein. The

Lher el 95 R 6 sBRe B od) HErd B eAFIAPTrleconi
ot e HRERD AP S BB 8 BB, TRy 20 may
oS e S S o045 1, L, BB Secroni
el B b B BB BLES P Wt and

20 in a lateral direction. Here, 20 the trays 20 of .
t huettical dirmionsg thei @scamMaedafiope drepyetc dar ncerp@edating the
traYs 20 by an operator's manual processes after
vi slestroniseeroppoentsTherein.si on i nspection unit 300 is
an apparatus for performng vision inspection wth ]
respect fThet bedy 186t providedcwithoersh sompoment tnstialigchgherein may
an
include an upper plate portion 101 for forming an upper surface, and a
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,
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

components 10, and by inspecting external appearance of the electronic

11



external inmage for a top surface, a bottom surface,

etc. of the electronic 25 conponents 10, and by

i nspecting external appearance of the electronic 11
conmponents 10 based on analysis result of the obtained

I mage. The vision inspection unit 300 may include an

i mage obtaining device (not shown) such as a canera,
andoiponBREE 10Hssdi 68 dRysie résult of tieavobtaihbe inagieoThe vision
i nspection unit 300 is installed in the body 100 so as

t 0inspeefidh Wnft 30CARYOhclUde & ahhGe vbiaifGReaAEE $ndt0shown) such
| oaded in the trays 20 while noving above the tray

Moy8td S, EhddimAge §H9winbruel'6k@ (n®t shbeny,i si on

i nspection unit 300 nay be’inStalled in an X-Y robot

320 so ag hb%i@iﬁpﬁg‘éﬁ?%tﬁ)t%g%)ﬁw‘% MSfHIFeGC%]i ﬂl;ésbodif‘ 100eso as to

body 100, i1 nsta unpi ng unit 200 for

s Pl ghhfifle lf.ﬁl.agaf%feﬂh%i @Eg@b@%%@gﬁ%&ﬁg A RabiSdafdhe trays 20 while

transterrin up el et c conponents 1

LoRblES ARl B St ol D RS ot £1p. 2, fre vison
“2 aeBbUSR BT ARFRgh i BB aniy JAIRLED s % movatie
inift X8 s ePReRtde s a dunping unii 210 having a

St o e o b SE L Bl LR A 5065 e

up-down driving device_ for up-do novi the, syction .
10 he IECIFPRIC dGATPRBEDS: t1Q1@"lﬁjastr?BSV¥ééﬁ'%rﬂig% PikRAp ~ electronic

function for gicking-up t he el ectroni c conponents, 10 ,
f r eAMpSaenisajl 10 othgrdray gP-afterrisien irypacien, apd sixgbanging good
the picked-up electronic conponents 10 to another tray
20 antithadeglecisonic icomponantsy 10 withseactoothey betweejpthe trays 20.
provided with two or nore pickers 211. However, it is
pr ef er abTaetdurnpisigalinit 280 mpay heve anylconfiguration to pick and place
consi deration of the )
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 two 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
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fabrication costs and sinplified structure. One of the
two pickers 211 of the dunping unit 210 picks up the
25 el ectronic conponent 10 fromone tray 20, and then
noves to another tray 20 12 on which the electronic
conmponent 10 to be replaced is | oaded. Next, the

ot her picker 211 of the dunping unit 210 picks up the

el gat whRRhCtheOoBRRABAICS corBohénie0repbsaeglacaddist lbaded. Next, the
pl aces the firstly picked-up el ectronic conponents 10

Onbfheﬁ‘:ﬁélﬂﬁrzﬁr 8 tne0d urhPRUNP 21 BPisKEs up te lefB @RS¢ k¥mponents

pertor |ke the vision inspection unit 300, the
oAl b Ky ey o fppponens
Y
8 s AL it o e

' nstal |l egpgkggwééoﬁ(. %@hoﬁ%ﬂ%(ﬁ?hé Buh'ﬁ) @Kﬁ%@ i%g‘nstalled in

X and Y € Vision'inspec

angd the du 21
R R %ﬁ%ﬁ"?@rc‘%“ﬁpg%@“ﬁf loaded in the
erated. . Pr ferabl h
unfie s'%‘% éu%m GAbGte it fias mirinfind 0 1Y ARHRbYA FiG 2,
0 ectlo rtJn of, the e
?Hﬁ) Qoun'ﬁg’r@emymgﬁe'&s Ieg i ﬁPoJéuctQBOt %ﬁg so as fo be
tray nDuntlng units 110 may have vari ous
coﬁ?‘?‘@\?ﬂ%tﬂ Bahdat QBeEHoNS-t o oper at i on met hods. As
shown in_FI G, 3A, each of the tray nounting unjts
mount s t A&e visiap inapacianatnil$Qtand dhe duEAIG LB 2101 mav be fixed
conponents 10 thereon for vision inspection. As
i nterle sheftarndz@ay weointepversed owithgeach dqthet r%ninéependently
conmponents 10 20 ("G' in FIGS. 3A to 3C) and bad
el eperajetic conponents 10 ("R' in FIGS. 3Ato 3C)
after vision inspection by exchanges of the electronic
conponenPseftdably, the tray mounting units 110 are installed in two or more in
number for vision inspection and “sorting of the electronic components 10
determined as bad products”. The tray 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
(“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

units 110.
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bet ween the trays 20, only good el ectroni c conponents
10 (G may be loaded in trays 20 of the tray nounting
units 110, and only bad el ectronic conponents 10 (R
may be | oaded in the remained trays 20 of the remai ned
tray nmounting 25 units 110. 13 For instance, as shown
in FIGS. 2 to 3C, tw tray nounting units 110 are

ar r angedroAifstande, FRYsHSvIE MFIGS! 2do Battwortray grusting units 110
el ectronic conmponents 10 (G are loaded in the |left

tr e dHanbed SRS, ADMayIRIcohRitire® that 86&’léctrokic t&nponents
are | oaded 1n the right tray 20 through exchangi ng

pr %g§ e tié(%_n#@ in @edlt‘éﬁgi'éygw Wierdad only Bad Hi&dt®hic components

i nsp i on. at _ tray nmounting ‘units 110 may
| n | | | Steisses by th
t o O e aHR T g i (5220 (FRISH PfbriRliy pldestes by the
co . : I S i nspection, and one
or THBRER Bot Aol YRiort nsbeBet ¢ o° 1 ghe) f or
exchangi oogd a | ect r.onj 0 .
rom t he iags s ey PRy B M o ARTECEHE rklarhore first tray
with each other he d i nit 0, afitar. NiShan .
RGOV e hE TpaUitit M dfthis, 20¢ |oBub8 Ly 8" etectronic
second tra tin nits are set for conveni ence
L hE9mpRpents 14 harson 8 opFian gseertan. and GiF & mals sgoond tray
The nunber of the bhad electronic conmponept 0.is
r eMaunfiggyHniisright) fer axchanging, 9993 a?@d%ﬂfﬂﬁﬁ%ﬁomcc@fﬁ%‘?"ems 10
when the tray 20 of the left tray nmounting .unit 110
hatropeéhe ftravised0vpf firsbAray guumtieneeritn il %‘haﬁ%@her by the
10, the tray 20 of the |eft tray mounting unit 110 is
r eguady ynit 230 efled visien klweeetioth FI G 3C, when the
tray 20 of the right tra rmuntig{% unit 110 has been
filled wSinceothieypdsitibrsl efcthediistcand thaeernd ray mownting units are
operator 20 replaces the tray 20 by another tray 20
| oadEidr eohvetibace, they manyi ke varipbleeadcsrding to an operation method.
The number of the bad electronic components 10 is relatively small.
Accordingly, as shown in FIG. 3B, when the tray 20 of the left tray 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
replaces the tray 20 by anocther 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 cne
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

supplied to each tray mounting unit 110.
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10 to be vision-inspected thereon. The tray 20 of the
tray nounting unit 110 is not replaced by a new one
by the operator every tinme. Rather, after a
predet erm ned nunber of trays 20 have been stacked,
each tray 20 of the stacked trays 20 may be
automatically 25 supplied to each tray nounting unit

110. 14 FIG 4 # & pepspeelis® oRMW YPa Vistn Mspactios Eﬁpar_atus according
I nspection apparatus according to a second enpodi nment

of td Besdorgiecribbainsetit! sfithe FpreSenifive AtiG RIGS.BARE 5D are plane
vi ews showi ng an operation of the vision inspection

apRRina éﬁo@iﬁg_':é@ogférat%ﬂdof theGisiBni ifispedi®ht agdaratus of FIG. 4, and

per spective View a tray stack unit of the vision

ie” g%cé i€ pa?ti? R st diveiel! dfa ﬂ'a%-gli‘é;ckglff??&dthe vi?ion inspection

i ment "o present T nventio erent from

th i jment in that the tray nmounting units
sllgpg%gt@% PFEE%%‘(’I y arranged, and in that a tray

transfer it [ i pq_t.he,.

2015 adliPerosnl RISt e R Fartin i SifdreErrom the

differentiated configurations of.. 10 th 0

ernb 5t FERSRENE BLthef e rmiaRo Shtingo ol 15 B Mferepty, granged.

nount i, n nit 400, accordi to the second enbodi ngnt .

Ty i thkeA 37 ARSRF Untiok Buto Bt i Fadetid e avs 20 is

for unting. the tr 0 |loaded with_ the electronic ..

conptmbnnas soRaemtas Aecordign Py, AelHREEH, gonggdrations of

or nore second tray nounting units 420 for, nounting

10 o pthe $9cd embodiniend wilh BeeXxplaingdtor conygRiesset o 5D,

two or npre first tray nmounting units 410 may be i
i nst al | edhedrayempupting yni 49 0cacaonding tahe geepnd gmbodiment may
first tray nmounting unit 410, may be placed with good
el includenpoe cunmore first ttay meunding inits #d0tfonynamtiog the trays 20
another first tray nmounting unit 410. Here, the enpty
r elyiagied with éhe ejécironiocompaneathad theesaoy forivision inspection, and
conmponents 10 are picked up 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
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20 transferred to the tray 20 of the second tray

mounting unit 420. The first and the second tray

nmounting units 410 and 420 nmay have various

configurations according to a sorting result by the

dunmpi ng unit 210, and may be configured to pl ace

t hereon good and bad el ectronic conponents, or bad

angegaadi traly endustirigcusits 00 @mids4 20 espeincludel the 28y RO loaded with
case of mounting a plurality of trays 20, each of the

fi bAly §66d tedsctrobic seapuhehtsathereont and theittay 200oaded with only
420 may include the tray 20 | oaded with only good

el Bﬁ&@é&tfnrﬁ@ﬁ@ﬂp@ﬁéﬁtsﬂhéféﬁn, and the tray 20 | oaded
with only bad electronic conponents thereon. To the

second t raYhEDEEEAHH thel) inotdling AlniE 20y drf }NAY trgy 20 is firstl
firstlyfrgtrmunted. And, the re?rptyltray 20isﬁ?il?yed Y

W e t ] Nt Sfi Oai i 1
s SoRRL RS SRV D hRAgBr e dboncnt 10

The tray 2
I M I A
PR, 458 529, SF Y SRIRBNREHG i P T gy 20 loades

IR BRI ARl ey SRS afsp mourted o
Ki b 0 b d h
tr 057 ot 87 Bt B2t “the trays 20 can be
t ti |y, t t i .
580" Tor 1t MR el TPhgmeRde ERDeP plb Bld WY ey gk unit 500 for
10 Sh3iavig edesn Pesiiavs 201Ribe Fpntedth i el SRl unit 400 so
o i e T ok e oA s iy Bonk unt seo
to and fromthe tray npunting unit 400. And, _hg qSrar}/
g9 tand the tray

{
st fyktransferrin therdaysndp Rptwgen; the; tray sfack Agut
510 for stacking thereon the trays 20 to be
vi sramtingaptcd®l and suppl ying the trays 20 to the
first tray nounting unit
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 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 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 to be stacked with a tray 20
loaded with the electronic components 10 thereon to 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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410, a second tray stack unit 520 for stacking enpty
trays, and a third tray 20 stack unit 530 for stacking
thereon the trays 20 having conpl etely under gone

vi sion inspection and sorting processes. The first
tray stack unit 510 is configured to be stacked with a
tray 20 | oaded with the electronic conponents 10

t hgapoLO itish thei Sleciroriecdrdfonsnts $0rired notishdary dperemoved
installed in one or nore in nunber. 25 The second tray

it fiefettBin. 0?48 provieNheltinpty tray T80 ¢ ask @dcbhd ragnivioyinting unit

6 trays 20 which the el ectronic conponents 10 are not

| !
t ?gg@ %ﬁé{r ghﬁmg?gi@eﬁﬁé efBtroPic E6mPbAYHEEI 0 bR tR&drmer empty

nd tray nmounting unit 420 after
fi ﬂhélyong pl aci ng bad el ectronic conponents 10 on the
forner ‘enpty tray 20. 5 The third tray stack unit 530

S conf i gHEqHid FrahSalieahf 83011t ohigubtA¥he %tgac?%& Hith the trays

sorting the ‘el éctronrc conponent’s accor

;? 2@ [ﬁf[ﬁ%}cﬁovrgrié) ?ﬁ%f@cﬁ@ﬁ% '88@)8'%‘%&3”%@ :acgzglécgﬁg Et{) Zayy result of vision
71 obgelipt A dotectni: P stk g5k S0, eV A0S 57 ar more good
PRy dcunits 3 Tos o T inesoR thelliad 2 fBf with*acod electronic
conponent s The tra

10, stack unit 500 is . instal .
boPBPOREnts' 40, AGOPALP AT AGUPCt FRY GGk OPESRHZ &y, stacking

And, the tray stack unit 500 r(r;% i nclude a bottom

potherean thptrays 20fbedivith hag slacyonia sempenalys o ¢ o

stack the trays 20 thereon, and guide nmenbers 502 for

gui di ng &heHraxgtackpaih 500 is instalied, below the Hayrgounting unit 400

stably stack the trays 20 thereon. Differently from i

t hinside the oty #00eAnd, thadrayrstackunitS0Rgnawincludmajbpttom portion

configured in the formof a w ndow di sposed in an

upp8éi feurftremiag1d bottom lserface so as to stack the trays 20 thereon, and
guide members 502 for guiding each edge(apex) of the trays 20 so as to
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 580. And, the tray mounting unit 400 may include a tray fixing unit 401 for
fixing the tray 20 having been supplied by the tray transfer unit 580.

The tray stack unit 500 is installed so 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.

The tray transfer unit 580 is configured to transfer the trays 20
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body 100 so that the trays 20 can be snoothly supplied
by the tray transfer unit 580. And, the tray nounting
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 so as to be accommbdated in the body 100

Wi beavéerd fidap spskedhit 600 kadothestralemotimting turit 48GiyAnd, the tray
stack unit 500" may be slidably installed in the body

10@apefdr it ﬂdﬂ)em_aqua%cernyc(%hﬁgmétﬁm% tidrefér thgdrad@ 40/
hol ding a handgrip 503, etc. 25 The tray transfer unit

580 is coRrfLRswRdnt PId, G NEHee bral PRahdfaly Ant0583 mbetinelate a tray
the tray stack unit 500 and thé tray nmounting unit

ég }‘ikgﬂ?“'}'{ B8 tf{"gﬁ'{c}(g{ﬁgpﬁftﬁé tiys 20 ShdTBYpi RN dANg unit 582 for

at'l ons er the'trays 20. 'As shown i'n

FI . : ' i )
o ey s 2t oA L 1ol U 3 Stveon

. i . _ of _ o
Do YK tl'Bot 2 tﬁégvvgﬁeaﬁ%%ﬁﬁi “B1' Datveen the
t t it 500 . . ' i 0 . .
TL ZYpiSPEﬁJéegqr}'Fl%qugrlwﬁE _tu t%gaé isa%g%'ﬁﬁ@%{j g(g nt;'%\}é nchééef??% pickup unit
it @%g%wi@i}é‘qmﬁ?énbgﬂ%{‘ pé}lnggg%ﬁ%ﬁtt&boansagr? sﬁg% 33%9#? he pickup
582 [ X-Y-Z di .
o CENGa SEQ N inciys ah 308 HEPboHACBRIRGLS BHfapeemepts of the
Vi si on inspection apparatus according to the present

i nV@Ei2® will be explained in nore detail. Firstly,
the trays 20 to be vision-inspected are stacked on the

first trdpe oparationnpt th (isiandnspestian. pepaiales agsriling to the
of enpty trays 20 are stacked on 15 the second tray
st pedsamiinvestion wip be explpibed inmase detail. st ack of the
trays 20 on the first tray stack unit .
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
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
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

according to an operation method. As aforementioned, the tray mounting unit
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510, the tray transfer unit 580 supplies the trays 20
| oaded with the electronic conponents 10 to be

vi sion-inspected, to the first tray nounting unit 410
from the first tray stack unit 510. And, the tray
transfer unit 580 supplies the enpty 20 trays 20 to
the second tray nounting unit 420. Upon conpl etion of

t haosunaY indhdé met 6rﬂmr¢8@irs_ttt@ Wictin®iRgi uritte#10,@hd one or more
unit 300 and the dunping unit Z10 perform vision

| NgBEGH FAYINGuSEHG LIRS 4P0 OF6SImskincB, hESPBWn hFIGE: 4 to 5D, the
el ectroni ¢’ conponénts 10 |oaded in the trays 20. The

;gﬁégrméi lﬁﬂrt] uHﬁ‘i4b0499¥ Wucﬁ@ﬁct) Eig%i.tpégm%ﬁﬂfihﬁ Wik 14905 and one

cor to an operation

af ngm{rggrﬁg(?u%&@guéi{Qg?'munti ng unit 18 400 may

i ncl'ude on Irst tray nounting units 410, and
one or r.e r ' i 1S:420:
5 et ancer s b AHFIG B B A b yistipingpRbted are mounted
nmount i n it 400, inclu Sf r '
it £o58 Yk #4508 el Hiafing, Uit T grioF e S4B Belys 20 are
As shown in FIG 5 the trays 2 be
v AP IG Seaitirap Ml BB o the two first
tray nmoupnting units 41 and the enpty.tra 0 are . .
mount ed- Lipondeoraleiad of the Minsialis 4 tusiava 29, fgpgaion inspection
conpl etion of the pounting of the trays , the vi.sion
i né'ﬂgé’tqooPﬁ'?Qfﬁ?ﬁ VIS '{)‘éP‘P%!%WUFg P%He%ﬁgég%ﬁt'%&r%'? gomponents
resBect to the electronic conponents _io 10 | oaded in,
10t hdOtlpaged jothss trayfe2@ jof dhe firstyrayonaunting uRits 419y mpving the X-
noving the X- Y robot 320. Upon conpletion of the
vi Yirehot BéBecti on by the vision inspection unit 300,
as shown in FIG 5A, bad electronic conponents 10 of _
t he el ecthponi ecompletipo odibe vigion owgpedtionm byHbetvisior igpection unit
of the first tray nounting units 410 are 15
t r 306f asrshbwm in G Sy 201 eledttonic eoopdnentsy 18oehthenglectronic
unit 420.
components 10 loaded in the trays 20 of the first tray mounting units 410 are
15 transferred to the tray 20 of the second tray 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 to the left first tray mounting unit 410 from the first tray stack unit 510.

25 As shown in FIG. 5C, when the tray 20 of the right first tray mounting
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As shown in FIG 5B, the dunping unit 210 transfers
the bad electronic conponents 10 to the second tray
nmounting unit 420, and transfers good el ectronic
conmponents 10 | oaded in the tray 20 of the right of
the two first tray nmounting units 410, to the tray 20
of the left of the two first tray 20 nounting units

41Qnit A3 0sterWRidhnthe! §@od Blectftdit EbSipbhats200 tlavehsedretbmpletely

first tray nmounting  unit 410 has been conpletely
fi {rbﬁQer’ﬂeHWstrﬁéd@‘?@‘Beeérﬁﬁf% e enfpi el & dcked o the second

tray 20 is transferred to the good tray stack unit

S53tay ot JHtVsRb2Yardl al ﬁewsﬂﬁgli@qst%ﬁdﬁéd &f thd iright first tray

tray’ nounting unit 410 fromt first tray stack unit

51 %L%?Pﬁ‘i.lnﬁtm"ﬂ‘frﬁﬁ tﬁE.‘ﬁrstﬁ%yQ%EE uh[t%f{)f ay 20 of the

rig tray nounti ng unit 410 to which the

good el eﬁ%gsq{lbig\?n n&gg@gg@éﬁg%tt}B’thf?’}gﬁgﬂ%ftCt@Epéeeéo%%tr% mounting

transfert tray

S0P Bk OGB4 B 48 o BB, Spfipents 10
O 80 b B854 b2 48 i oy st
UL A0, AL S B SRS el it g

transferred to the r {ect tr%sé?}ck unit 532 of the
t hHPiy 42P oy thg e ray, SCKAW 920-new enpty tray 20
is supplied to the second tray nountin unit 420 fro

O | ( m ]
10t he secohbetvisipnsingeectian appaiatus @cepiding dpqthe present invention
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i nspection apparatus according to the present
i nnayt be sonfigyredctocipapegiurath swiacespies abetiorssurtasesand a top
i.e., a bottomsurface and a to& surface of the
el sgtfacmpttheozipcinenic conponiests Hewderareceseal. 7 is a
perspective view of a vision inspection apparatus .
accor di ngIG.thisaa paispectivibvigwnefa vision insppctézreapparatus according
invention, FIG 8 is a front view show ng
to a third embodiment of the present invention, FIG. 8 is a front view showing
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
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

provided with the same reference numerals, and their detailed explanations
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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. 1 CAto 1 OC are
partial front views show ng an operation of an

i nversion device of the vision inspection apparatus
of FIG 7. The vision inspection apparatus according
t owill BebinitteriTbodi nent of 20 the present invention is
configured to firstly performvision inspection (first

vi si on | A$BREWhIRFIGENT tb It the eRRIMINEpeSidroappathfiisodccording to
i nspection (second Vi sion |nspect|on§ after inverting

t h§trﬁhféﬁ{b%irﬁegt?c?mﬁﬁgﬁé%ﬂt%vé—ﬁ}ﬁ:rﬁﬁ% NSrYpride® body 100 a first

| nspection 1S N a simi ar nner to that
e B PR i Yot 8 o PP singE PO Repoci:
L i i e s s
t . qunéﬁfé '%:?ﬁ’t uréqéf’rgﬁég F;ﬁg ;@ﬁ[p\?}% ﬁbqﬁﬁ&ﬁ%ﬁdﬁf%é first %spection
TR A ARt 'uéfczomg%qefrﬁgmqagaﬂég o s 20
an ta in

g%éjji%%tgb?lgﬂa%qtl%gryp ephlgwﬂpggpégfzmd1 a(,pﬁ orming second vision

npl etely er gone the first vision ins
{ HESPERHian AR psmg NG Progsises; And %%%ftmﬁbé) Ty Gansfér units 780,
el ectronic conponents 10 loaded in the trays 20; a
se@fhtoritranstertingdheiidysi2fst al | ed in the body 100, for
perform ng second vision _inspection and sorting
pr ocessebhe #ay toansfer urits €80y &0tmandmaye \atiqus Q‘E’U‘QUT&UOHS for
to 580 for transferring the trays 20. The tray
t risansferringnthes trage, 2B d@tweagn Hirsk trayr meusting units 810 of the first
configurations for transferring the trays 20 between .
f i inspetticay unib andi sepondi ray &idundingt urdtsf 826 ©f the speend amspection
unit and second tray nounting units 820 of the second
i Nk cridoetween the inversion unit 700 and the tray stack unit 500. And, the
tray transfer units 780, 580 may have the same or similar configuration as/to
that of the third embodiment. Reference numeral 781 indicates a fray 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
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

directions or X-Y-Z directions according to the arrangement of the first tray
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unit, and between the inversion unit 700 and the tray

stack unit 500. And, the 15 tray transfer units 780,

580 may have the sanme or simlar configuration as/to

that of the third enbodi nent. Reference nuneral 781
indicates a tray pickup wunit for picking up the trays

20. As shown in FIG 7, wth considering that the

tr murdidgartistgi@sferred to both the first inspection

unit and the second inspection unit, the tray 20

t ransf er THai fist élon 539pé@th‘)nbanltﬁﬂayl idgRidey oheserameerd first tray
in each of the first and the second inspection units

f OduURBRG UM SEPERSly Installdpimathk ddy1 00, Yoehriduntiag the trays 20
first tray nounting units 810 are arranged in

hofd iRl ith ﬂﬂéje}é%[rbhﬁ:aéorﬁbéﬁéﬁts ASfor Fikg Vidiel indpee&be and a first

unlts 780, i nclude an X-Z direction robot or

Jé \) %sgggﬁ’én Wﬂlt@ﬁo‘:%? Hé%?m r@eﬁ?stzv%%rfjlrfsﬁébhé’ﬁ‘%nlw respect to

d|r ct1ons accor arrangenent of

f' frad tec?r}.’)nlczécgrﬂﬁaﬁéﬁtggll 'aHédEfr]rQhe TI%?Sféfd St the ifr‘st?'ay mounting

|nspec one or r st

?mwgt gﬂr% %M’%zd‘lﬁé f’r d%bh’%%{nhﬂgwgﬁgl e?%/r égloc
E"CFSPﬁE"?ﬁiﬁ@itr b ietigEofs, BT THRH Sl pbhfigiration to
X;%Sw@nsr@ iorBliad uints ERES saa%egenﬁflﬁ%ﬁé&mé@t Whigh wil be

o TR Bl 2R R B9 0B Vel el Fling unts

have a simlar configuration to second tray nount
unPil9 Feopisferahly eb¥m @rimeisedt NYARGH i mﬁ Ersithat e first tray
|o | ater expl ai ned. For snooth first visio

nspaEtingnunih 810 ege implsmapiac imgﬂlerﬁiltvslremnab%r the first tray
preferably in two or nore in nunber. In the case that
t henduntisg wnitsy 816omayi bey dispasedginoa drasizomtal ditantion eha vertical
plurality in nunber, the first tray

direction. In an assumptlon that the arrangement direction of the first and the

Lh

15 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 830 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 inspecting 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,

22



10

15

20

25

nmounting units 810 may be di sposed in a horizontal
direction or a vertical direction. In an assunption
that the arrangenment direction of the first and the is
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

praqfoﬁéﬁhhagéhhanﬁﬁ@ dévide thdtamiowd). per pendi cul ar to
the X-axis direction, i.e., in a vertical direction

(Y' axi s fhid fifst ‘vi%"ﬁn in P%cféﬁ Shit\hay 88 ihsraRed in ee BBEY 100 so as
630 has a S|m ar configuration to the 20 vision

@9( rﬁ’r‘?% anméﬁ@ dri thet eRBflohidEcHRPORENts 10 loaded in the
nt IS

apparatus for perform ng

n‘r}gnent i %gﬁgwg‘%ﬁﬁﬁ{tﬁéﬁgﬁ té%‘ﬁ n?dl%tﬁggt% Oi?‘q(g And, as shown
e'.ﬁ%pgg@&g@%@&g{n IngHbctioB Vhi¥sb TP Bl ASiERK 361AX-Y robot

appea ronic componen

gl iﬁi@‘c’e des AR W@*%@%%%E'y”?ﬁa ude an | mage

o ?ng” SHySeh ko 3*4@&%@&%&#%& B, 5™ smir
16negul %%fgé JBiohithe e PrefPr P g E0gH FRa” ARG 'the second
e ST b 5o 4 B 5 o
as shown 5 in FIG 7, first vision jnspecti

30siAU9A 7 then ol 1100 f05 MeURIing e Jevscbrbrigd Hpthe nversion

nove in X and Y directions. As aforenentioned, the

sayihd00nhepeegansh visian ins@sctioniunif 360 f@bmﬁ@mmg gaceRrd vision

that of the third preferred enbodi nent. And, the

s dospettionnitte cespast tnthe electratiscamponentsr Pdoadeshindthe trays 20

tray mounting units 820 fixedly io installed in the

b azfyth&0fecanar trapumeinting beits B20swhile inmaving edboyg theesecond tray

inversion unit 700; a second vision inspection unit

3GfAolinting &nite r8a0) garsk @oddmypireg anit 210 for transferring the electronic
components 10 loaded in one tray 20 of the second fray 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.
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

more first sub-tray mounting units 821 for mounting the trays 20 loaded with

23



5

10

15

20

25

i nspection with respect to the electronic conponents

10 loaded in the trays 20 of the second tray nounting

units 820 whil e noving above the second tray nounting

units 820; and a dunping unit 210 for transferring the

el ectronic 15 conponents 10 | oaded in one tray 20 of

the second tray nounting units 820 to another tray 20

of tfideleRfonitdcdrhipynets MO todbelvisich-BdPerted! andavplagality of second
above the second tray nounting units 820. The second

I NgPBAFdY hdlititihghasits? 822 Mok decEi0IMg e abyO R0 dalimgt beén vision-
the third preferred enbodinent, and thus its detailed

exmsﬁig%giéd)%rﬂ\’iﬂ'\é fiPgt md-tragtdmouRfing®irfts 8E and sorting good and

arra ments of the second tray nounting units 820 nay

b:gagﬁl‘eléég%rﬁé %Bgnpmeh{?io ﬁem g&g? BIHF BYIRE dEMPiRE unit 210.

p ornmed according to resu the first andtr?e
areper renfst 38B3RY Allinghy16fis, 82 1R8] HRGHARERSE 8 perfom
Imr;ﬁﬁﬁf %ggﬂ‘,!fr 0 llg}qglzlgghgé‘ﬁﬁ]gﬁ% ggﬂhﬁgpgﬁgg ,t%r?}éa\g be configured to
" okadan Y S560R YR L reparidt aEREBNEIRL 05 R AR, the firs
b SRR Bl vl i o v
iatolied St o

dunpi ng YMith cg:.%gi_deg;ingh@af it'i‘%ttr%bggr%{ﬁe{?%ﬁ%?frﬁa after; undergoing

821 may be configured to perform both second vision,
i nfisictision insrREGiON: antdy INyesvessthe first sHiyrayemoynting 821 are

to performonly second vision inspection as shown in ]
FI eeeferahly agranged, sa ke toi be adjasept to e fissiinspertioni wait. That is,
821 may have a simlar configuration to the first tray ]
notime i firgt sobtteayd biowftinghanits r821 i@y s idispaged: between the first
Wth considering that the trays 20 are transferred

af irspectide updiangl the second sub-tray mounting units 822.

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
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 to
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

822a, 822h, 822c for receiving the trays 20 from the first sub-tray mounting
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first vision inspection and inversion, the first
sub-tray nmounting units 821 are preferably arranged
so as to be adjacent to the first inspection unit.

That is, the first sub-tray nounting units 821 may be
di sposed between the first inspection unit and the
second sub-tray nmounting units 822. is The second

SUbhifst 81. "By e BAniphg enft22 mvgbdaee@eﬂbhm%cﬂﬁpmeﬁtbato may be

the el ectroni ¢ conponents 10 can be sorted as

prﬂ%ﬁ% zn )o@ﬁo‘?é flrst §&b-tr‘é‘y3m%ntlﬁ§ %‘H‘iérﬁ‘azﬂﬁ Bé& electronic

pro ter SGCOI’] vi'si on I nSpection, etc.

aC&Mh (%I{Q\té QO_I(E(ZIL)”ré&If? E1 fitsh SlsiG thspBEtST ﬁﬂﬂﬁbe Blaced in the

i nSpecti ons. secon tray nounting units
E%Ver%ﬁ&??%qﬁé?”ﬁgégﬁﬁdo%ﬁ@ BP0, bnd badiellion® EdbBRents 10
' Al
criRes s g o SR neHU BRI by 19 sboRe TRHEickd wnit may be
ad elec .ronic. cogfgnents 10. For

F?@b?ggfit@t% Hgﬁé\wﬁ WV'IBP@g ng PQAIPH824%e second
t t t 822
Lo o 5 Ving Beaydiaubrliaymanntiad ugﬁS??? ay Jyfihegisiluide a buffer

for rece|V|ngthetrays 20 fromt f‘t sub-tra

o i WHt 424 far dempsrariliy loading; | & Rlsclionkc' Fog'e 10 for
el ectroni c conponents 10 may be Iacep in one or nore
f i ingiglization, CaId RERPRATRN MWalo%eremo theernaatusoni ¢

conponents 10 %gé resulting fromfirst vision
i nspect i iorcaseytheé the seeand ﬁrayh@ouggag,mltglﬁgq AES/ implemented in
mounting portion 822b, and bad el ectronic conponents
10pl6raliRR)n mesinitar myahnemtas d fiesti tryp sraundingoynith 810 of the first
second inspection unit nay be placed in the third
suihspectionmonitt ihey maytbhear@ged Mhe hosizonta! dlilectioayor a vertical
nmounting units 822 may further include a buffer tray
urditectidd. froantazspopdion! that thedamgngdraent dicectmm of the first and the
conponents 10 for initialization, or in preparation
f afegBRld- dpertibANuAits tiBe aappdirentas . direction (X-axis direction) with
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 to
configurations and arrangements of the first and the second tray mounting
units 810, 820. In case that the second tray mounting units 820 include the
first sub-tray 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.

The second vision inspection unit 300 may have various
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10 In case that the second tray nounting units 820 are
inplemented in plurality in a simlar nmanner to the
first tray nounting units 810 of the first inspection
unit, they nay be arranged in a horizontal direction
or a vertical direction. In an assunption that the
arrangenent direction of the first and the second

| NgBAfigirafioHs) “t@ bsiilBoEbERUraliontltd aFirbiovsiol-inxpésction unit 610,
direction) with is consideration of a size of the

apRRIAéiklar CBRAGHEABH tb Rt HOHBLddr@nbdhBodidientaéte. As shown in
preferably arranged in a vertical direction (Y-aX| S

di 96 9M)-g, Tlg@ S.ébaﬁd)glsidiﬁﬂﬁﬁéétﬂih Uit Bo§ fﬁg indi8lled to the X-Y

dunping unit ave t same configurations as

t h?@t?otoé«g kg ésefoogg rﬁHi%iéfrﬁ')é aﬁSC‘PtcﬁrbE??ﬁso The X-Y robot 620 for

confrgurations and arrangenents of rst and

ST %Teﬂﬁn.ﬁpﬂegc%@hf@?ésfa B 3 4155 B8 or v
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t
sumt {S%éorﬁ‘ff?siérg pec %%ﬁlﬂn%q?ﬂa{qyﬁlfeﬁ'% @ﬁ éll‘gﬁjég@f anng which

|on i ns ectlon t 300 may be configured so as to
"HEIB}?&'H S%Qrat ed from each other by

?ﬁS'pte'c?i” %mﬂh%%%éqpﬁmg%%m Ite di5asiRg Ut £13'iShstalled in
configurations, i | ar, confjguration to

1 tae Do 10 shspde itensier thepglectronic prapanents 10 loaded in the
conflguratlon to that of the second enbodlnen

As treays w0 iwhilermying abgve, thengeeih §ybiray mpuntlng unlts 822. As
|n3ﬁect|on unit 300 may be installed to the X-Y

648hewnds RIGSHd Wo‘@/atbﬁéiuﬂﬂplwgm %ﬂ%ma&cha tﬁlﬁtﬁ\"eqiﬁe tb@‘X -Y robot
robot 620 for s noving the first vision inspection

uni3206k0as tmble nievakleyin Beod bdgethionsiovi ng t he second

vi sion inspection unit 300 may share guide rails 650

al ong whiLike ir hiee rsecond cerabedienant dettay Lsthek iumitt H@0O for stacking

second enbodi nent, the dunping unit 210 is installed

I nthereon the trays 20 to be mounted to the first and the second mounting units
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,
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

sorting processes.
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the body 100 so as to transfer the electronic
conponents 10 |loaded in the 1o trays 20 while noving
above the second sub-tray nmounting units 822. As shown
in FIGS. 7 to 9, the dunping unit 210 may be installed
to the X-Y robot 320 so as to be novable in X and Y
directions. Like in the second enbodi nent, a tray

stack unifitpBendiQéering atdtivition iriseeaidn chAsiktsoirdlaidthe second
be mounted to the firtst and the second nounting units

15R&idh itpRciids, l%ﬁ(—;-ftl'=|’|"rdi 'i‘r%fy 488k ahit $30! Mal hl‘i‘clbé’é’)é Q&SH tray stack

so as to utomat’i cal l'y ansfer the trays 20.

ﬁs?ﬁ‘? kfdfnéfacﬁﬂ@o@rgﬁﬁg@ea e e v ] g\llil'ha@o‘éﬂ electronic

the and have a

E}Ehﬁ}b nehi" 4y PRH ﬁa;ﬁ%tua%ﬁlr@r %Hnél IIEARG ther@oh the trays 20
nayoqq%g{‘ %\P@Céaﬁ : ?@Eir{)pigA&g{lgéﬂeﬁ@%b %)?%e%ﬁs ngctﬂongwst vision
tsﬂﬁ'iﬁeonﬂt hf ﬁt@d aai/ gﬁég%?@ga ﬁéf’('ﬁ%@pﬁﬁﬁﬁefﬂg #ﬁclﬂ g thereon the
ot s Hhioadssh ity b3p £ REREE  SRbopaye 18 T Mp; Rim second

tray stack unit 530 for stacking thereon the trays 20
haVISiR) t\SREFERRI y under gone vi sion i nspectl on and 25
sorting S_rocesses 26_Wth coga derin f¥ .
i nspect i dRedEnssack ugit 300 reay dudh th'@clgg al'aU' Qntg%ﬂtack unit (not
insgectlons the third tray stack unit 530 may inclu
10a gbown) fay t@m@ranlwﬁtackym thejeost thekirays t&@eh@\#ﬁgt lh%en inverted
trays 20 | oaded with good el ectronic conponents, a
f i afer the fixst visianyinspegctioruni t 532 for stacking thereon
the trays 20 5 | oaded with bad el ectronic conponents
10 (R1) éeuhvensprf unity 0 nay hiaes variousepigurationsarddednversion
second reject tray stack unit 533 for stacking thereon
t hanitt70lymalGeteiad dhe Wiayt 2 bficstly | vision-ams pectionmbyrtbatfystiibspection
resulting from second
unit, and then invert the electronic components 10 loaded in the tray 20, so

U'I

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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vi sion inspection. The tray stack unit 500 may further
include a buffer tray stack unit (not 10 shown) for
tenporarily stacking thereon the trays 20 havi ng been
inverted after the first vision inspection. The

i nversion unit 700 may have various configurations.
The inversion wunit 700 may receive the tray 20

firstly Mietrap-pickupeahit 3220for thiekifig upt thentepemdranntray 21 before
unit, and then invert the electronic conponents 10

| oafiedftbh ahpvbFsioh PRocese Bp thbdhvérsionotihie728unfayckave various
(1 ower or upper surface) of the electronic conponents

1%0*@\’1?2&9)&%%@@@ MikRil® Onit BRResitRS U ehe t@ﬂ?oi@y tray 21 before
secondly vision-inspected after the one surftace

gﬂpﬁﬂma rthéq}’%{ 28. UAﬁ&C&&er%véhmgethéqHyozo Ctmeomp PRIKUP unit 322

been rstl VI SI on- |nspecte As shown in

F
5 dﬁ% X p| P d%&g traiwgg iﬂ?‘ 15)] ?F&(?%ll(c%lﬂ‘ngdnbgp Qg ?B)gggfrég’! g@@e femoved

tr 0; and an
|n€ 2#’%@? %%ﬁ*@%%@@qégﬂ)‘ g the tray 20
transferged.b e f I/ t
o e Rk T "By Py 2 omorer
322 nd then t rn| the
ﬁtééSf ?éy" agdwlﬁgl'épgg m%y]z'l %%Fﬂy%%gﬂﬁ%@r{aﬁoﬁé ¥he nversion
ctro s 1 cked on 0
oA Dot A 5\/9@( hanS il 778, b Sieh 5B the tray 20
22 for picking up the 1 befor
o afmsfanedmveuhg.m%yaaa s Pidwithibe: 48838 i up
éy have various confi guratl ons. The tr@/ [ ckuip 21 and
32by the: krey wickurcunié 3gas ang Tixing, the overiapred ferRs @ﬂﬁ?{ ay <1 an
the tray 20. And, after inverting the tray 20, th
t riagy BOCROG autnay raation upitfie2 fop retling the yveﬂ%ep%temporaw tray
whi ch the el ectronic conponents 10 are renoved from
so2hantdrays?).it as another tenporary tray.
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 tray 21 after
being inverted by the inversion device 720 may be inverted.

25 The temporary tray 21 loaded with the electronic components 10
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The inversion device 720 for rotating the tray 20 and
the tenporary tray 21 in an overl apped state may have
various configurations. The inversion device 720 nay
include a tray fixing unit 721 for overlapping the
tray 20 io transferred by the tray transfer unit 780
wWth the tenporary tray 21 picked up by the tray

Pi tHei@on Nhierte® bya itk finvdrsient Beviox eT2Gpifetiet wprsiom yunit 700 is
tray 21 and tray 20; and a tray rotation unit 722 for

rofrﬁﬁtf@ﬂ‘eﬂhﬁ‘) H 'sRBRE dnsSeMmPINA LNt LbRsecdAd anspédtayr, in a state
e tray 20 for loading the el ectronic conponents

10, W unfwReconfi gurations. For
m%@gﬁégqpt h(raét?aggr‘éﬁsﬁé@ have a configuration that

both t heTHQSﬁé@%J@%ﬁoﬁ%p&zﬁﬁug%br& NG ket tHIRT 8mtbodiment of

can be use tray may have a configuration

on an upper
5 sutleESght fEhfo fribReRepetiey intfotpaced 00 2
surface f th In e Al ision-
t enpor ar ¥/ rg&,%ﬁ sgégﬁgd ésglrgfﬂe‘ﬁr#@?’e{% a)észcﬁoi :fk? be vision
322 sho ' t ;
BRI B 5 B el P S28TBeS] glfedbiominec
tra OhV|n een.nver I ny |
7o0tmReroh oaty 5 wagooq; iEkeebon Fmswoi@%v“a%@é g 520.
the tenporary tr 21 nve .
i nver si oWPEB\GAERP Q@“ I‘?g %taPE ay§ *%eftf{ﬁ@@f §tack unit
tray 21 | oaded with the el ectronlc conponents 10 22§h t 20
10t héflBothe ey treaafasnitheBq Al HesTitsh INRRFCHEN #54 %erp!'ﬁa e trays
inversion unit 700 is transferred to the sec
i nigrsted; with dhe teleetronie sompanesie 0 tonbe |Vi$'%'1-§1%>f3€ted to the first
inverted by another tray transfer unit 580. The vision
i néraganoantingopeit 810 frone ther tiishifay stadkeunitd 1@ errbodl ment
of 5 the present invention will be explained in
detail. 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
15 performs first vision inspection.
Upon completion of the first vision inspection, the tray transfer unit
780 withdraws the trays 20 from the first tray mounting unit 810, and transfers
the trays 20 to 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 fray 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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Li ke in the second enbodi nent, firstly, the trays 20
to be vision- inspected are stacked on the first tray
stack unit 510, and a predeterm ned nunber of enpty
trays 20 are stacked on the second tray stack unit
520. Upon conpl etion of the stack of the trays 20 on
the first tray stack unit 10 510, the tray transfer

uninourRifg ahit!d1e framlhe fiRGREAL$tatK UAIB18UPPl i es the
trays 20 |oaded with the electronic conmponents 10 to

be vi si ophd ngResIG, udif 10te Hd\liﬁé recEREd TR L A 20 Which has
810 fromthe first tray stack unit 510. Upon

Comeerggﬁ@ tRE ArSE vistii liipeRlioh "Rvdrlap¥ Sthélinkerté88rdy 28t with the
tray unting unit 810, 'the first vision inspecti‘on

. . 0 ! \ ;
f remibinral 2 2dd fHo RIPAS e Butliipned fiap 20, HidTemporary tray

w ?Lgﬂe}éi@ﬁﬁgélittiﬁg ;/tgé %ecgfo% {:(?@B?{'l?fét?% lbadéd%h fhe tray 20.

raws -t rom tray nountin

I S50 OEEHTD! o i e 2048 o un
ar. enent e en Wt

t he =}t§§ tg%lr i;ﬁ‘&s e6 ﬁ{{“é%é‘??r?%‘{ei foa{/é%‘(ﬁﬂih% gaM%l?\f\%E%?orary tray
o1 2buIpBiled Wih 5 HeEd plocliabiccompone e, 1 386 ben dansters the
CHECEIVES! Trays 2B tq riBeserentt (A dneURtRR T 82 of the second

perfornmed. After transferring the tray 20 to the
i iPaPestian Upit-t 700, the tray transfer 25 unit 780
supplies another tray 20 to be vision-inspected to the )
first trAfNer he evimd hgsiean daosferes ichthe seeend trgy mounting
stack unit 610. The inversion unit 700 having received
t henit 820 of dhetsiechnd despantionr wih espeeially the finst sub-tray mounting
i nspection overlaps the inverted tray 20 with the
t eurpbBaf y the agc@id iapectien Lnilva0d ss iperatedrinag sadilar manner to
20 and tenporary tray

that of the second embodiment.

-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.

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 results of the first and the second vision inspections.

The sorting process may be implemented in various manners

according to the number and arrangement of the second sub-tray mounting
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5 21, thereby inverting the electronic conponents 10
| oaded in the tray 20. Upon conpletion of the

i nversion of the tray 20 by the inversion unit 700,
the tray transfer unit 580 noves to receive the tray
20 (tenporary tray 21) |loaded wth the inverted

el ectroni c conponents 10, and then transfers the
regajtygd2tray 20 to the second tray nmounting unit 820
of the second 10 inspection unit. After the tray 20

has beenakr afré@ehfgnéd tHee seesrd dsib-fiy "Piedhting uMy 822 may
820 of the second inspection unit, especially, the

i fridude Pt oy 3 RUbHr &P Ehoutting its 82RESZRE WX c. To these 2-1 to 2-
inspection unit 300 1I's operated in a simlar manner to

| B PIRR B TR HRRRY, B2, Wty SLI6Re sorted may be
s e L

200" por 1 Aparele R TopdRE 0N o CkBHtk WBFEGRE, ke electronic

2 SEaRBoNLACT AR BB b Sk 2 AR B AR B Bz, o

8RBk Bobede U5 e P G LA SRR RGBS mav vo

SRR3R ik oo A b2 B R components
o BB e T s R s s

30 units 822. As aforenentioned, the second sub-tray

notiay Mepiing wnis®22¢ray  include 2-1 to 2-3 sub-tray

mounting_units 822a, 822b, 822c. To these 2-1 to 2- .
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 resuiting from the first vision inspection and R2 resulting 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 822¢, 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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3 sub-tray nmounting units 822a, 822b, 822c, the trays
20 to be sorted nay be 5 continuously supplied from
the first sub-tray nounting units 821. According to
results of the sorting processes, good el ectronic
conponents 10 may be placed in the 2-1 sub-tray
mounting unit 822a, bad electronic conmponents 10 (R1)

resub&ﬂaggnkuﬂﬂh iurfit 82215 iginthenBBesiib-eray Mpuhting RINtc822c, in the
in the 2-2 sub-tray nmounting unit 822b, and bad

el gRighP SpScELomnBarys2d Bf He i%uﬂ—ﬁ‘éﬁ hidutdingr i S2znd

viston inspection may be placed in the 2-3 sub- tray

nount i ng ' 1N i i -
o, oS URey OB B TR AQORSIATRPE22e, o 2.2 ame

Fi € ' nj [ I £ fi ith
L2 BT g s BT 5% HABE ORI P e wi
in [ A t S PSRVARY
5| nEBSE R HpERRHEL 024 BT PE0hIc Kot 10, and bac
82 n hen r ansk i. C '
coffE2-SRPORB hop LS 30 (e BePlie VR e Cafetepict by new
or,the,2-3 sub-tr nti ng unit 82 xt, the
dutBYRgOuRt ?rez%"sﬁ'fgffgagﬁﬁah%&% Skﬂ%‘c’f’ﬁgﬁﬁ)(ﬂc\}econ})onent s
10 20 fromihe, trays 20 of the 2-2 syb- nt i
ini ¢ ~822608r2nts 7Y ufptrdy OSnf s SR GBHL 842k may be
then places, the bad el ectronic conponents 10 (Rl ‘
reemwd%wthoaﬂeqlﬁmql ‘%W%tNJF?MSn%ﬁHﬂgﬁgﬁ?mJHG ﬁ@%ond tray stack unit
resulting fromsecond vision inspection) in the enpty
10 spaeR if n@oessafhe dunpi ng unit 210 noves back to the
2-1 sub-tray mounting 25 unit 822a, and pl aces good
el ect r on bedeaysot havingecgmelktaly wpderaane e sorfing processes are
sub-tray nounting unit 822b or the 2-3 sub-tray
notransfegredriremabe second tsub-trayrmaundipgonitsod22, rana aegystacked on
20 of the 2-1 sub-tray nounting unit 822a.
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, 822c are filled with bad electronic components 10 (R1
and R2), the trays 20 are stacked on the reject tray stack units 5632, 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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When the trays 20 of the 2-1 sub-tray nounting unit

822a, the 2-2 and the 2-3 sub-tray nounting units

822b, 822c have been conpletely filled with 5 good

el ectroni c conponents 10, bad (Rl) electronic

conmponents 10, and bad (R2) electronic conponents 10,
respectively, the trays 20 are replaced by new trays
20ieaRhingse chhabel eeadify tapplied t6 aythet afjeednNiof afarafldes. This
2-1 ton%-s sub-tray ng(un%%g units 82221!"1,p 822b, Ig%z_c
MBYedGiptiBhON! Mechddd bo Hidiliustatbe, CHR Yndt! @Y imRUMR! 586be of the

fromthe second tray stack unit 10 520 if necessary.

Th&afrﬁé‘.yﬁla%%é‘l?é&hﬁﬂvﬁ rmléngffighﬂor\’sﬂ deriP BRafioss ¥l tdd dpparent to

processes a transterr romthe second sub-tray

RSBTSRBTS PR SR oo otrr
G5B L A A8, B0t bl ARy e

B8R4, if gl ek’ oo Bfteok] ebBs AR Srompiar

are filled tvvith bad el ectroni c components 10 (Rl and
RSMPOANeRNtS s 20 are stacked on the reject tray stack

units 532, 533. On ope . of the two reject tray stac .
units 535,5 tg%é?"eﬁ%‘ Jies 8y o Geadios $yBi forms without
products (Rl) as a result of firsf vision inspection
megeRArting e dhe diaactsristiohe theraek ibsheyld qlm%%ye@%rstood that
tray stack units 532, 533, the traiis' 20 determ ned as
barepakrmecdesqriten ersbadireents @remod dipvied ky anyef the details of the

i nspection nmay be stacked. The foregoi ng enbodi ments
anforegningt dgeeription, nenlesy ethenyisgr wpegifiedndbwr sathef shpuld be
be construed as limting the present disclosure. The
pr esrettued3Braasihc Withirs itssscape ag attifingdaippihiecappendad elaims, and
types of apparatuses. This

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

to be embraced by the appended claims.
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description is intended to be illustrative, and not to
limt the scope of the <clains. Many alternatives,

nodi fications, and variations will be apparent to
those skilled in the art. The features, structures,

met hods, and other 5 characteristics of the exenplary
enbodi nents descri bed herein may be conbined in
vanihat s olainsed 3 obt ai n addi ti onal and/or alternative
exenpl ary enbodinents. As the present features may be
enbodi ed in several forns without departing fromthe
characteristics thereof, it should al so be understood

that io1the aRQuofRSpELtRaspRathsTRBhTHrivifg: NOt
limted by any of the details of the foregoing

descri ptiRor MBle Fayo idtRicd With BRREohicCEomBYhehtditAgfeon; a vision

Y
shoul d be construe% broadly within its scope as

d %Egéé{idnngﬁiﬁg%r?p@ﬁé‘ﬁﬁﬂﬂQiéhgﬁn?%ﬁiom \Pﬁﬁ ?&%&t%' the electronic

changes an Icatiohs t in the netes

an [ .0 ui f ;

e BB 4L o, BB, S SLLRLERS Ul (5 5Bhanging gooc
o | ai . : '

" SoRGE60H 185 PRI St ah Bine( Rellidln, e &esHibording to 2
or_no ef{ra s. | aaded twi th el ectronic conponents

thrgﬁgﬁﬁ), I}ie%lpgndﬂsp%c |°|’i1$pecti on unit for performng

vi sion inspection with respect to the elect.ronic .
conponerWRSTEL HIEAHMPIALIR BlAces apgd e BEFaniR gomanent n one or
exchangi n ood roduc nd bad product wth each .

B Bibe 49 HECE A0 SRRradin companen da e “Bmained one or
vi sion inspection, wherein the dunping unit places
goBaretra¥sr oni ¢ conponent in one or 1o nore trays,

and pl aces bad el ectronic conponent in the renmai ned
one or nore trays.

2. The apparatus of claim 1, wherein the vision inspection unit
and the dumping unit are independently driven, or are interworked with each

other by being fixed to at least one shaft.

3. The apparatus of claim 1, wherein the dumping unit includes a

plurality of pickers for picking and placing the electronic components.

4, A vision inspection apparatus, comprising:

a plurality of first tray mounting units for mounting trays loaded with
electronic 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
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2. The apparatus of claim1, wherein the vision

i nspection unit and the dunping unit are

i ndependently driven, or are interworked with each 15

other by being fixed to at |east one shaft. 3. The

apparatus of claim 1, wherein the dunping unit

includes a plurality of pickers for picking and

pl aci ng 4 den®lieg Lhitfor soAimaogeay and Hadieledtronisi components to at
i nspection apparatus, conprising: a plurality of first

t I @¥sTBHAGf NHe Yistt Snd e BRUOHd MYolritRigSuhieaeecondingto a result of
el ectroni c conponents thereon, respectively; one or

NMOhe Vi8R Msdeciynount i ng units for nounting enpty
trays; a vision inspection unit for vision-inspecting

the electronic 25 conponents |oaded in the trays; and
34 a dunping unit for sorting good and bad el ectronic

conponergs to fe 4 Et&”%f%lairh%,fi\bﬁéreﬁfqg%h%mging unit is

second nounting unit's according to a resu (

i TR g iR Aot G e of e
' ] ) .0f

£ 8 L aBTRe! Ot A0e BoRBcrcBAF SEANME sbFonents on the
t t h t f th d

noamepi ot thespegnatiay pRtfadbotor e m 4, fur t her

conprising: one or nore first tray stack units for

stacking thereon the trays loaded wth the electronic
conmponents thereon; one or reé;c,/guc nd tray. stac

k
units fd¥ stackihgreawatiehpt ¢larp HECIYHSINE one or

nore good tray stack units for stackjin _trﬁys Io?‘ded
wi th gooene or more first tray stack units for stacking thereon the trays loaded

with the electronic components thereon;

one or more second tray stack units for stacking the empty trays
thereon;

one or more good tray stack units for stacking trays loaded with good
electronic components thereon;

one or more reject tray stack units for stacking trays loaded with bad
electronic components thereon; and

a tray transfer unit for transferring the trays among the first tray
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 fray stack

units.

7. A vision inspection apparatus, comprising:

one or more first tray mounting units for mounting one or more trays
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el ectroni c conponents thereon; one or nore reject tray
stack units for stacking trays | oaded with bad

el ectroni c conmponents thereon; and a tray transfer
unit for transferring the trays anong the first tray
20 mounting units, the second tray nmounting unit, the
first tray stack units, the second tray stack units,

t higaged fvith @ctrbdifie lcompdrantsititbréde forejisioh  tingpyectiong k
units. 7. A vision Inspection apparatus, conprising:

25 one 0f fifat einspéctiont it MBKMingJaUfitdtSvicn NBspYEctioe unit for
one or nore trays 35 |oaded with electronic

C ORI ripe¥tiSh QtH RSER: it8Nthedelbbirbhi onents
I nspect | g% fhrgfis?%%hclf ugieng a first vision ienspecrt [ |gnc0mp "

UnjohgbQ'in tHREIAN BF M firkf fhy WctriRg ukkeCcti on with

respect to the electronic conponefits |oaded in the

Lrays, Ofaf BfverdibA urfif BY SR8 o s having ohfBiélel Bfidergone

unit for receiVving e trays Havi ng ‘conp

TR0 o 47 AR R s oacea

mog.& second tray nounting units for nmounting the trays
i et by the inversion unit; 10 a second vision

i nspection unit for perform ng secgond vision .

I nspect i B0 't H‘qr%sﬁ‘g n 5ra\yh§1cg+r§@9r SRt @5@81’1'5}{?9, the trays

I o,adeg [ T) tEe_tra s of .the second tray nounting

unifverted bydpe RYErHepatYt on unit including a dunping

unit for sortirﬂg the electronic conponents | paded in .

the trayd 8ECeME VIS JNEPESITo AT niPruReriOMINg | $fond  vision

good and bad el ectroni c products accordi ng? to results

of ingpectian with sespadido 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.

8. The apparatus of claim 7, wherein the inversion unit
comprises:

a tray pickup unit for picking up the inversed tray before inverting the
tray; and

an inversion device for overlapping the tray transferred by the tray

transfer unit with the tray picked-up by the tray pickup unit, and then turning
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second vi sion inspections after the second vision

i nspection; and a tray transfer unit for transferring
the trays anong the first inspection unit, the
inversion unit, and the second inspection unit. 20 8.
The apparatus of claim7, wherein the inversion unit
conprises: a tray pickup unit for picking up the

| ntrer sr@rlhpped hefedpail BY ahéi thdyd Psidd AswraBedby inversing the
i nversion device for overlapping the tray transferred
by eldt@rohlicedbmpendritad IGddid wthe tidyt h the tray picked-up
by the tray pickup unit, and thén turning 36 the
over |l apped one pair of the trays upside down, thereby
inversing the electronic conponents |oaded in the
tray. 37
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