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VI SI ON | NSPECTI ON APPARATUS AND VI SI ON | NSPECTI ON

METHOD THEREFOR BACKGROUND OF THE | NVENTION 5 1.

Field of the Invention The present invention relates

to a vision inspection apparatus for a sem conductor
device, and particularly, to a vision inspection
apparatus for a sem conductor device capabl e of

i nspecting state of a sem conductor device by

capturing 10 external inmge of the sem conductor

devi ce, and then by analyzing the captured externa

| VISFONANSH BION P RATES ANDVISTONIRSPEETIBNMETHOD
devi ce having undergone a packagi ng process undergoes

15 inspection process such as a burn-in test, and then

is loaded in a customer tFHEREFOB distributed into

the market. This sem conductor device undergoes a

mar ki ng process for marking information such as a

serial nunber and a | ogo for a manufacturing conpany,
BACKERQUNILOF BHE INVENHIOdhduct or device by a | aser,
etc. For enhancing reliability, the sem conduct or

devi ce undergoes a vision 20 inspection process for

i nspecting external state and surface state of the

sem cdnFiedd of thedavémtion e. 9., i nspecti ng whet her | eads

or ball grid has been damaged, whether any crack or

any sdhat keskts ifemtion egelaes net ,a evision Hwspeation dippamms for a
t he i nspection process for external state of the

sER o B OREGIC tdevice dainidC aaRrdlatiRe tbnapelidronnépeetiGur ippamtus for a
state such as an inspection process whether the 1

sSRITAARINCER cedapaHI® oNRSpsHiag 8 of d semibsiRfuBRRAEedce by capturing
mar ki ng process, tinme for
external image of the semiconductor device, and then by analyzing the captured external

image.

2. Background of the Invention

A semiconductor device having undergone a packaging process undergoes
inspection process such as a burn-in test, and then is loaded in a customer tray to be
distributed into the market. This semiconductor device undergoes a marking process for
marking information such as a serial number and a logo for a manufacturing company,
on the surface of the semiconductor device by a laser, etc.

For enhancing reliability, the semiconductor device undergoes a vision
inspection process for inspecting external state and surface state of the semiconductor
device, e.g., inspecting whether leads or ball grid has been damaged, whether any crack
or any scratch has occurred or not, etc.

However, due to the inspection process for external state of the semiconductor

device and the inspection for surface state such as an inspection process whether the
1
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performng the inspection process wth respect to the

sem conduct or device influences the entire processes.
Especially, when the vision inspection with respect to

the external state and the 5 surface state of the

sem conductor device is inefficiently perfornmed, the

entire operation efficiency is |lowered to degrade the
productivity of the seni conductor device. The vision

i nspection with respect to the surface state, i.e., an

I nspection process whether any crack or any scratch
seraicopducter algvicanfan swaeassivgy suBdasene tthenykie grekseofime for
device is perfornmed by a two-dinensjonal vision =
perermeing itha inspectiopt Rreeesy Witkatpspest ta thensemigorlusts slegieq| influences
shape of a upper surface or a | ower surface of the
theegmticopdgesses. devi ce, and then by anal yzing the

captured i mage. And, the vision inspection with

r es pe &speoialivh ethbe the @sids inspectixad With respeétutnyise externahstate and the
sem conduct or devi ce have been damaged is perforned by
sarfaderstate of ensenic@iduvtos device isnagiicientin pbyfomagt, thid exdire operation
i mmge of a three-dinmensional shape of the

efiRsidreensiontcosd Wakpde thelfroandivith @f theyseanicindactogdévice.
captured i mage. However, the conventional vision

I Nspeqht AisiGPRepREbE WillresheSCIFI tRONGRRE Sfate, Hl6Y b€ thsPBition process
be configured such that only one of the

wWhiBiet hAE BSEP Bﬁ!m))’ sSSP had\GRAREN,OMd aARsKkipSstate of the semiconductor
t hree- di nensi ondl vision inspection is performed, or

dtéﬁigé‘ %smbgfgnﬁ}lgﬁg %wdﬁiﬁ@ﬁb?&&'i‘ Hsiofd iﬁ%}{é?til)ﬁ‘ﬁ? 59k e of a two-

SI onal VI SIon | nNspe on are perfor ned

dﬁcﬁoﬁf%ﬁsgb?a é}llsﬁffaézé’]or%g“épgﬁf‘a% Ye the\églglﬂ%ogig{lé’mlo&@/ice, and

di nensi onal "vi sion i'nspection an

tﬁelﬁrbeedqa&21 §W§%?£}?kreﬁiir§15§§. i nspection is perfornmed, two
ra

app se “the two=di nensi onal  vision inspection

o0 g O TR B0 AR BRs26F . o b of
ﬂ'\llei sseirrﬁgoni ug 0? E,\i,i&p ﬁav%fbegn agn%é:e%nlg %g}fgrrme% ‘9' act%retegdigleensi%nal vision
inspection by capturing image of a three-dimensional shape of the semiconductor device,
and then by analyzing the captured image.

However, the conventional vision inspection apparatus for a semiconductor
device may be configured such that only one of the two-dimensional vision inspection
and the three-dimensional vision inspection is performed, or such that the two-
dimensional vision inspection and the three-dimensional vision inspection are performed
by separate modules in one apparatus.

When only one of the two-dimensional vision inspection and the three-
dimensional vision inspection is performed, two apparatuses for the two-dimensional
vision inspection and the three-dimensional vision inspection are required. This may
cause the two apparatuses for vision inspections of a semiconductor device to be

2
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unnecessarily required, resulting in increasing the

costs of the vision inspection. Furthernore, when the

t wo- di nensi onal vision inspection and the three

di mensi onal vision inspection are perforned by the

separate nodul es in one apparatus, the entire

configuration of the apparatus is conplicated, and

each inspection is perfornmed 5 with a different

speed. In this case, especially, the three-dinensiona

Vi Si on Jnspectlon IS performed with a | ow speed,

unhegeatyily Eﬁﬂé}rpqhge%@gelﬁtlmrsa%%@e cgts phiheyiigimspection.
|nspect|on SUMVARY OF THE | NVENTI ON 10 Therefore, an

obj ectrugthermpzey hsanthe fyewimensional ¢ wsign oipspretigny angl dhe three-
i nspection_apparatus for a sem conductor device

dcsras@mr@l yisiaminapesting armppréarmedrbystbe sepdsyte médules isnereyapparatus,
erformng vision inspection with respect to a

theeritize nenftguoaticdeof| thdeappiagatus impbmpbcited)gnd each inspection is performed

t wo- di mensi onal vision inspection unit and a

vithr & diffbirers spécoin &l this edsenespedialhe the threetdiimengisnal ndsion inspection is
nodul e, and a vision inspection nmethod therefor. 15 To

parthimsacewith e dew apetdp thesiby detverivigadie entredpeet] Gfrhe vidomdRspection.
with the purpose of the present invention, as

enbodi ed and broadly described herein, there is

provided a vision inspection apparatus for a

SEAVIMAORY Ot DHEABWENTIONe appar atus i ncluding a vision

i nspection unit for performng vision inspection with
respect to at | east one sem conductor device by

capturing i mage of the seni conductor device and

anal yz['h@ﬁf&gealggbﬁ@t]p{)f"{h%q)réﬁﬁg fryelfiG] R 1 a;frB%d}é'aShQi%n inspection

|nspect|on unit 1'ncludes ‘a two- IﬂEﬂSIOﬂ VI SI

aggﬁgﬁgt? a UWdldic ddﬂaﬁhédﬂ c#:g'b%t E?g%[bijé 'B‘?ngﬂh(ﬁﬂah%l fngﬁéctlon speed by

urce irradiating 0 an I nspect

egﬁ,ﬂrﬁ@g ﬂqﬁ%a}és{x&?q&é}%&é%nmv@%ﬁ%Le%g qogaélsergéconfl%ct%r device, by
PBAERE 2yBebRod P SSORL I8 3 RR e viion
siigd s okl fd b visth s oh et - bR Re  onal

1 ght 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 for a semiconductor device, the apparatus including a vision
inspection unit for performing vision inspection with respect to at least one
semiconductor device by capturing image of the semiconductor device and analyzing the
captured image, wherein the vision inspection unit includes a two-dimensional vision
inspection unit including a two-dimensional light source for irradiating light onto an
inspection surface of one surface of an upper and a lower surfaces of one or more
semiconductor devices to be inspected, and a two-dimensional camera for capturing

image of the semiconductor device so as to obtain a two-dimensional shape by
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source has been irradi ated; and a three-dinmensiona

vision inspection unit including a three-dinensiona

light source for irradiating |ight onto the inspection
surface inspected by the two-di nensional vision

i nspection unit, and a three-di nmensional canmera for 5
capturing i mage of the sem conductor device so as to

obtain a three-di nmensi onal shape by photographing the

I nspection surface onto which the light fromthe

t hr ee- di nensi onal ght source has been irradiated.
PhAWSaphing. @spRsHen @H@fﬁcq prfRtWhish the lightgfremethe two-dimensional light
t hree-di mensi onal canera nmay_ be arranged to be . .
sqyrepdap ibeen imradistedshanst # dhreprdiraensinnah vissymiispectiga unit including a
perpendicular to the 10 inspection surface, or may be
thnee-dimgernssioniat Hghtrsoarngl fer ofadifingdight ohtor the pespectian sunkace inspected
normal |ine perpendicular to the inspection surface.

byhthet tw-dimemsioneln alsicna mspectivayutig ard andegt-dimepsiosd!| edmera for
to the normal line perpendicular to the inspection

caprofing émagnef thke sehdcdndueier déviensi anal obteighd thseddidenaiodal shape
the three-di nensional canera 15 may be arranged in
byghetdgedphiify thb énspecticnl surfadeomervidclsl theUight filom fheehree-dimensional
i nspection surface, and the other may be arranged

light%uwb ha@cbbemafddmecangl e fromthe normal |ine
perpendi cul ar to the inspection surface. The

sem canduffeeldisendistal TRkt BourtOan@ehd thrée-dinfnsidayl fndta may be
plurality of device receiving grooves. 20 The vision

a%-ﬂﬁ?eﬁfé{ro' | nCﬁH%@fr&‘aPﬁa EQh AhSCHsERd ﬁ%h&fmaﬁi E}}Hegp%rﬁmwular to the

one or nore transter to

A e AT 6ﬁﬁma§;%'é‘tsﬁ%gé‘c?w& 8?&15@ E’Vlo""bsﬂr b xE}Qre%pect to the

surrace opp03|te nspectlon ace O

nﬁﬂﬁg&@%&,%%ieg@ﬁggy L e ll‘gﬂgctmtnhs iLsion inspect | on unit

_ I NSPECTT On sur acé of the one or nore
???ngﬁngFL{f” 41&1691%\6}13 ecsan{eﬁ‘a{.jl ?r?afyeﬁg ?udrartxJ c:dt lj?lepé)rgl?el e normal line
perpendicular to the inspection surface.

One of the three-dimensional light source and the three-dimensional camera
may be arranged in parallel to the normal line perpendicular to the inspection surface,
and the other may be arranged with an inclination angle from the normal line
perpendicular to the inspection surface.

The semiconductor device may be loaded in a tray having a plurality of device
receiving grooves.

The vision inspection apparatus for a semiconductor device may further include
one or mote transfer tools for transferring the semiconductor device by absorbing a
surface opposite to the inspection surface of the semiconductor device. And, the vision
inspection unit may inspect the inspection surface of the one or more semiconductor
devices transferred by the one or more transfer tools.

4
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The two-di nensional |ight source may be an LED I|i ght

source, and the three- dinensional |ight source may be

a laser light source. The two-dinensional |ight source

may include a plurality of lighting groups having at

| east one of lighting colors, |ighting angles, and

lighting intensities different 5 from one another.

The plurality of lighting groups may include a first
lighting group installed to have a lighting angle

bel ow 30 with respect _to the inspection surface of the

sen colWuicodimeagiopd light sawee aay bmen ALY Hahfpsource, and the three-
installed to have a |ighting angle of 30 90 with

dimepwenal fight seardermaiels # serdight sewscnf t he seni conduct or
device, and a third 10 lighting group installed to

have alliei yht-dimpnaioghlelight @0resi may riegdpde e ploraliteof lighting groups
i nspection surface of the sem conductor device. To
havingeatdedshese ofinighth eoloag limhting @aglasichnidrlightingridensides different
with the purpose of the present invention, as

fesrhode ebtherd broadl y described herein, there is also
provided a vision inspection nmethod for a

sem cordusitelindey ligkting freup®iagdnelad®hiffkingghtigt woud Mstalled to
di mensi onal vision inspection step of capturing I nmage

Ha®t #DigitidkNange t Wolow BBNSKiADalespeshapethel idpection surface of the
sem conductor device, by irradiating light froma

seiReoii®es derid, 4 is8ftnd ﬁ?ﬂfr@egﬁﬂf)Qnﬁﬁlléd"%P%ﬁ{ré ‘anlightinfg angle of
surface of one surface of upper and | ower surfaces o

o ' . , . ‘
B T T e 0n tcE BF LR AP hce, apd o third
AR Oyl SRR DS o O3 AAER DS pcion
SReot BE SEn LIRS MRl vi ST on T nspection step of

cap%urlng I'mage 1T or obtaining a three-di nensi ona

shape of the s

e e RN R RS e s £ purpose o
b BRG GaBER 8 el Sronib oty Rabimafi g arerovded
i.nspection surface onto which |ight fron1H§e .

‘flﬂP'Eénftﬂ’P?F%F’&H’é’ oF ghtemiepndugion fEviseethe; peihas comgrisipe: a two-

dimensional vision inspection step of capturing image for obtaining a two-dimensional

shape of a semiconductor device, by irradiating light from a two-dimensional light
source onto an inspection surface of one surface of upper and lower surfaces of one or
more semiconductor devices to be inspected, and then by photographing the inspection
surface onto which light from the two-dimensional light source has been irradiated by
using a two-dimensional camera; and a three-dimensional vision inspection step of
capturing image for obtaining a three-dimensional shape of the semiconductor device, by
irradiating light from a three-dimensional light source to the inspection surface inspected
in the two-dimensional vision inspection step, and then by photographing the inspection
surface onto which light from the three-dimensional light source has been irradiated by

5
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5 using a three-di nensional canera. The

t wo- di nensi onal vision inspection step and the

t hr ee- di nensi onal vision inspection step may be

simul taneously perfornmed. Alternatively, after

conpl eti on of the two-dinensional vision inspection

step, 5 the three-dinensional vision inspection step

may be perforned. The two-di nensional vision

i nspection step may be perfornmed in a state that one

or nore sem conductor devices have been stopped. And,

ustig athrcgsbimensional 6#EfTayi si on i nspection step may be
perfornmed as the three-di nensional camera scans the ..

i nspediediosdipteasiendlryipien risnsetione Sigp rand; thg theserdimensional vision
next sem conductor device for a two-dinensional vision
ingpepsian siegnmay be simulaneaysly prfesmed.onal vi si on

i nspection step. The two-di nensional vision inspection

uni t avltbrdtivelyhaer dompletion of lthe, hwo-dimerisipppl wisiomningprction step,
of the vision inspection unit for a sem conductor
thiethrazedimrensiona rvikdorc mspatitibh stepangyr tesgenformad.ent i on may

be configured as one nodule. This may allow the 15

sem cdmdusioadim@asibra isiopendpestircitesl ntayr be ptdbnmedainda state that
nore rapidly. The two-di nmensional vision inspection

orB bt mdislsdniiCoriducfe devioe teiveban stoppedn | nspection unit

of the vision inspection unit for a seni conduct or

devi Cerd) tR¢ ¢ReelAifishsiodal Risidie ildpeaRAL step eIt bepefdymed as the
be configured as one nodul e, and the two-di nensional

threSldARedstHRL ChmeR RAks E}{bei_n"sfgcﬁ%n Gy FRAS WaNR! reMtiSél9 Mmoving to the
i nspection nay be sequentially 20 perforned. This may

ng%ﬂag%fcgﬁ%&?@ AL GHPT, %q_-ig]lﬁﬁel{sﬁmg? VifloP Sh{REISP afer the two-

nore rapidly. e VI sion inspection unit

PTG Sy co, v, periorm {he, (w0,

sem C%%ut%ogéim%%gi!oﬁaei \pl"s’li%n blrelsep%ct%rp %Rﬁdand the three-dimensional vision
inspection unit of the vision inspection unit for a semiconductor device in accordance
with the present invention may be configured as one module. This may allow the
semiconductor device to be inspected more stably and more rapidly.

The two-dimensional vision inspection unit and the three-dimensional vision
inspection unit of the vision inspection unit for a semiconductor device in accordance
with the present invention may be configured as one module, and the two-dimensional
vision inspection and the three-dimensional vision inspection may be sequentially
performed. This may allow the semiconductor device to be inspected more stably and
more rapidly.

The vision inspection unit for a semiconductor device may perform the two-
dimensional vision inspection in a state that a semiconductor device has been stopped,
and then perform the three-dimensional vision inspection while transferring the

6
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and then performthe three-di nensional vision

i nspection while transferring the 6 sem conductor
device. This may allow the seni conductor device to be
i nspected nore rapidly. The sem conductor device may
be transferred for the three-dinensional vision

i nspection, and at the sane tine, the next

sem conduct or device to be inspected may be 5
transferred to a position for the subsequent

t wo- di.mensi,onal yi.sion inspection. This - al low the
BB RTAE foncesliic oy BB TeetsBrsanurior Botiss Reubg hspriged more
vi sjion inspection unit for a sem conductor device nay
rB@dLyonfi gured so as to transfer the sem conductor

device by the transfer tool, and nmay be installed o
bel ow theesemieqndugiar devise mayheceanstsrradgfop g three-dimensional vision
transferred by the transfer tool. The vision '

ihspeplen. iapd afl theusame tims, the nexrsemicondustendéviepiocky imapected may be
with respect to the sem conductor device nore

traneftired ity a Ippsitisn dior the sATEqYDh tWirdirFénsjonabvisioa. in§feetion. This may
vi sion inspection unit using the OTF net hod may

ghloervtha serhicendursgralelico o bs inspated mbret fapidieni conduct or

device from having mnute distortion, such as an

I ncl i ridel Wsion igdpectionounit foe avsegiiconduaep deticomay thetconfipered so as
m nute distortion may occur due to 15 a curved state

t0 tragl Sfenitersemitnau¢ret ddicedby theltfaayfe foolindindyhke installed below the
senm conduct or devi ce has been | oaded for a vision

sieﬂm&ﬁét@ﬁdcﬁw ]ﬁd%ﬂig’f@éeﬁgtre&l@ﬁn’éa %&Qﬂe trﬂrﬁd&ﬁqbbp The Rision inspection
for a sem conductor device has not influence of the

WRAVINGS JeffhVd DRidl ARY&SioR Wit fespE&@Yiodthe Beid¥M@lctbM Bevice more
sem conductor device to be vision-inspected has a

(LY B SSRERR QTN O CRFRRURA. T1°, Do pr csont

ot ai 1Y on i EFANF o SRR T Pl IS phBlch O Bepeciion
sturailégen oif NipeO rs]\j:rﬂlr(]:gltui‘h%?orwd%\t}cé hf?orgcﬁqugg nﬁéinrl]lge ddﬁ&&ﬁf&ﬂ? ‘'such as an
inclination angle from the vision inspection unit. The minute distortion may occur due to
a curved state or downward deformation of a tray on which the semiconductor device has
been loaded for a vision inspection.

Furthermore, the vision inspection unit for a semiconductor device has not
influence of the device receiving grooves of the tray at all when the semiconductor
device to be vision-inspected has a thin thickness.

The foregoing and other objects, features, aspects and advantages of 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

7
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BRI EF DESCRI PTI ON OF THE DRAW NGS 7 The acconpanyi ng

draw ngs, which are included to provide a further

under standi ng of the invention and are incorporated in

and constitute a part of this specification,

illustrate enbodi nents of the invention and together

wWth the description 5 serve to explain the

principles of the invention. In the drawings: FIG1 is

a conceptual view showi ng a vision inspection unit of

a vision inspection apparatus for a sem conductor

device according to the present invention; FIGS. 2A

and 2B are perspective views show ng a foart of

| i ght iThg gewvupranpinga digvings - shisdn sre niacluded ton provide a further
inspection unit of FIG 1; FIGS. 3 and 4 are

updersiepding| ofvihevisvertiioni angl arer megepomateds irfand comsgitute a part of this
di mensi onal vision inspection unit and a

sp¢miatidh ndlusirae ainbodshans bh thecavemionumidt togdth¢rhwith the description
vision inspection unit of FIG 1; FIG 5 is a
savateatplah the pinciplovoinye mentommnpl e of the vision

i nspection 15 apparatus for a sem conductor device,

i ncl udi thg driveingk:si on i nspection unit of FIG1, FIG 6

is a conceptual view showi ng another exanple of the

Vi si OFIGN$PRCA icofcephiid aFigd Usholdhig @ FRIBNC R3FeEH0Ar unit of a vision
devi ce, including the vision inspection unit of FIG

1ﬂspeé‘_do§ apphiat@ 64 Eéﬂﬁé&?ﬁiustﬁr QA 120 oRdIng td MWreseit (ha&Rion;
a transfer tool of the vision inspection apparatus

for arpgql £RAHH 2RO qﬁ}’slpeanféfwg\lv?ﬁhcﬁvmg q e[fna.lrﬁgﬁl d%lﬁmg groups of a

conceptual view showing a state that a°s

jthe t f t ool of
“gﬁ'é?rﬁ%slio}ﬁg%ﬁ{b&n%@ @d%?% coﬁce{o?ﬂzl e\r” e\arg °
show B e%h\&,%:] 45§ mm%o ?Hc%h&{al d\ﬁg shotévh eé)techrnglglg?mentf 0%1? a two-

i nspec e bel'ng erre

d1rnens1o(r31§1 vxslo%r}glspsectlon unit and a three-dimensional vision inspection unit of the
vision inspection unit of FIG. 1;

FIG. 5 is a conceptual view showing one example of the vision inspection
apparatus for a semiconductor device, including the vision inspection unit of FIG. 1;

FIG. 6 is a conceptual view showing another example of the vision inspection
apparatus for a semiconductor device, including the vision inspection unit of FIG. 1;

FIG. 7 is a conceptual view showing a lower surface of a transfer tool of the
vision inspection apparatus for a semiconductor device of FIG. 5;

FIG. 8 is a conceptual view showing a state that a semiconductor device is being
transferred by the transfer tool of FIG. 7; and

FIGS. 9A and 9B are conceptual views showing that a semiconductor device is

being inspected while being transferred by the transfer tool of FIGS. 7 and 8.
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8 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Descri pti on

wi Il now be given in detail of the present invention,

with reference to the acconpanying drawi ngs. 5

Hereinafter, a vision inspection apparatus for a

sem conductor device, and a vision inspection nethod
therefor according to the present invention wll be
explained in nore detail with reference to the

attached drawi ngs. Referring to FIG 1, the vision

11 I on,_apparat us f a sem conduct or device

[H%@Qﬁéﬁ%§E§ Iﬁ@“ﬂﬂé@%ﬁﬁ fgﬂqserves to i nspect
external state of one or nore 10 sem conductor

devices 1 by capturing inmage of the sem conductor

device 1 and by anal yzing the captured i mage. The

vi si orlPaseripiint Wdhntapgarga\teasm@@mﬂrqfsﬁbg presentonvention, with reference
di mensi onal vision inspection unit 700 for perform ng

te thevegcetnpanysidravingssi on i nspection, and a

t hr ee- di nensi onal vision inspection unit 800 for

per f oHureigafter; Aregon dnspectioro apparatiis ifama isasyeaticdor ddties, and a
t wo- di nensi onal vision inspection unit 700, and the 15
vidisremspiotien snahal thereforacondipaottho presdnit inm@Afiomfiéll be explained in
included in a vision inspection unit 50 configured as

ngre demil whith refarenceasileonmtiidddradigsce 1 to be

vi si on-inspected may include not only a device in a

waf er Refatifig t& FUBVI, §ke waloa iRGSRkEEH BShaPAtOS RF % sethiftdub®r device
havi ng undergone a packagi ng process, etc., but also

a@co‘i&ﬁ?@t ot Bl%%d%gm%}ﬁ%g%@esatos @r’f@p@&n%&hﬁf stafcOef one or more
such as a solar cell device and a substrate for an

smoﬁ&ﬂﬁ&r ddi&esSEY i imaRY bE elsérﬂlcgﬁ‘ductor <ilev1c 1 and by

VISIOﬂ |nspected y e trans rre In a state

gsﬁ% Z?}J(?) aL/ sioh %ggﬁ}/dncgplsag&tﬁls Véd?l% ises a two-

sem cC uct evi ces

dﬁlngl{s?dr{lll \’f?‘g’loﬁ h?l‘@%blgn Fh?ci:'t 7100 tfg \Htg}q%rrgmgegs{v%] aimensmnal vision

nspecti on” uni udes

inspection, and a three-dimensional vision inspection unit 800 for performing a three-
dimensional vision inspection. The two-dimensional vision inspection unit 700, and the
three-dimensional vision inspection unit 800 are included in a vision inspection unit 50
configured as one module.

The semiconductor device 1 to be vision-inspected may include not only a
device in a wafer state, a device in a packaging process, a device having undergone a
packaging process, etc., but also a substrate having undergone a semiconductor process,
such as a solar cell device and a substrate for an LCD panel.

The semiconductor device 1 to be vision-inspected may be transferred in a state
loaded in a tray 2 having a plurality of device receiving grooves 2a for loading the
semiconductor devices 1 therein.

As shown in FIG. 1, the two-dimensional inspection unit 700 includes a two-

9
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9 di nensional light source 710 for irradiating |ight

onto an inspection surface of one surface of upper

and | ower surfaces of at |east one sem conduct or

device 1 to be inspected, and a two-di nmensi ona

canmera 720 for capturing image of the sem conductor

device so as to obtain a two-di nensional shape by

phot ographi ng the inspection surface 5 onto which

light fromthe two-di nensional |ight source has been

%rradia ﬁd' The two-di mensi onal lhﬁht source 710 may
‘5‘%513?7”; e rsPHtsR af iy irmdipting Jight ontq e - iaspesten suehce of one
cakmsra 720 to capture image So as to recognize a )

UFiaes of Jinper apé Hower gurfacsh afhet leastpers semiconducared®ies 1 to be

the sem conductor device 1. An |lighting color, a

InsngRieH nddamh r e dimgngicnal ¢agrera 790 ifon eaptiiring infage o e semiconductor
irradiated 10 fromthe two-dinensional |ight source

dpyige e @8 e obiiairf @ twardinaersoma] stgpe by phbtggeaphingathe inspection surface
t wo- di nensi onal shape such as a crack and a scratch

ot whighdight fremi the pee-tliroensimal kgte sGurcohad heen irradiated.

sem conductor device 1. Accordingly, it is preferable

t o usdhe tpbedimbndiynabdlight @htdert 00hOHRS/e Bh¥ . coffiguratidn® to allow the
714 having at |east one of lighting colors, Ii1ghting

tenglimsnsiamy chierat 72000 capRSinidgeSo abo Gedolyfize At crAdkd M scrateh, etc.
one another as shown in FIG I, rather than to use a

oRithgingpdctigh sugaierS6f thBasthizenditeor!degfRtiing col or, one
l'ighting angle, and one lighting intensity. For

i nst anGelightiiy SI16F, @l lightingf arlgl H NG - 2ht irradi
713, 714 lﬁa‘y‘ﬁ% AL mgiard %‘gf*ih%h@?‘.‘%%ﬁ%f%b%}%f%h‘ irradiated

fions e tRdlaingerRRNS] ﬁ%lllti hitdend @P&Joﬁeghigg?étnﬁ‘gcg’&dmgttg a type of a

respect to the 1 nspection surtace

HRTMESRINAL Pprd PR Lol En®h PRI ARG r e rtlien surface s
offhe S@t’;’licq}éd§$ox?%ev\{\éetﬁ respect to the inspection
0 and a third

surface e Serii conductor device 1, : _

of “90 ALPRITREE 4CB etk Blelor i B ofensile ot i Frz. 715
714 'ﬂa(\:/&?gdgtc‘ie%rst ggé/ iocfe]ig]h'tinf,r colors, lighting angles, and lighting intensities
different from one another as shown in FIG. 1, rather than to use a single light source
having one lighting color, one lighting angle, and one lighting intensity.

For instance, the plurality of lighting groups 711, 712, 713, 714 may include a
first lighting group 711 installed to have a lighting angle a1 below 30° with respect to the
inspection surface S of the semiconductor device 1, one or more second lighting groups
712, 713 installed to have lighting angles oz, 03 of 30° 90° with respect to the
inspection surface S of the semiconductor device 1, and a third lighting group 714
installed to have a lighting angle of 90° with respect to the inspection surface S of the
semiconductor device 1.

As the first to the third lighting groups 711, 712, 713, 714, various light sources
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As the first to the third lighting groups 711, 712,

713, 714, various light sources 10 such as LED and

| aser may be used. As shown in FIGS. 1, 2A and 2B, the

first to the third lighting groups 711, 712, 713, 714

may include substrates 711b, 712b, 713b, 714b having

a plurality of LED devices 71la, 712a, 713a, 714a

installed thereon. Here, the substrates 711b, 712b,

713b, 714b may have various shapes including a

pol ygonal shape, 5 a circular ring,_etc. As shown in

spghcis LER andolasergnay e usish e ShoB mlFIG@ 17Zé@nd721%t¥he first to the
714b may have a predeterm ned angle with respect to
thirklightingegronpn? Kur/l 3cH 35764 maydncloderselstaigs 7o Fb &’é@bc@ 3b, 714b
1. The third lighting group 714 irradi ates the

havigp ecplumlity of 1dde dsvioés THe, 782ari7d dadliciadnstaked therebn. Here, the
with an angle of 90. Accordingly, the third lighting

sgbstrages 714b, 71QbnEN3bh &1 4tomby bavesehrivus khapeainciving a polygonal shape,
substrate 714b having the LED devices 714a installed

atcivetnlRo fing Set@rAopsiolw in@EGEI 2Aand aB, thelsabataaar? 1BV 12Y, PIBb, 714b
interference with i mage capturing by the

majO have RN piedBRImBededrgle’ 20 respbet td1kee-isl | Qiihce S of the
canmera 730. Just above the inspection surface S of the

s&alfoaddstcde®icedevi ce 1, may be installed a half
mrror (sem-transparent mnor) for allow ng the

t wo- difieN#HiRAN#ghtide ﬁ'aﬂﬁr'ﬁlﬂgﬁadﬂtﬁaﬁé Ufn@ﬁ&ﬂ@f\ O8lirfRE) S of the
|mage of the inspection surface S o t he sem conduct or

WofiGucter dBide®f l‘,\%tdnn&gé 8907, AcaGH cg%d the ﬂmdt lliﬁltllng%roup 714

evices /14a to the pecti on surfa S of

nt?aﬁrgﬁ IQ(%@%%I‘&:Q{ su@ﬁ\ﬁl&e{h& sul%ﬂgh b'yl %mﬁﬂﬁlﬁe ;[ﬁi[b @@Qﬁeso %144 installed

ection surface erethro

tltle\%) rBla‘Ffer @dsgiﬁ)ngﬁnat .(I)&r fién E%\q gnﬁg Bt%ﬁQI%nSé’GﬁMH{aEQ capturing

rrr a | on
h di 0 d
aﬁieﬁ@céﬁ?ﬁ%ﬁ] P eﬁ%ﬁﬂn ¢ ifreSrdRiona(iers Sr iy
t terf th ch ot her.
east JUmegre (% SERPEEHOn St § KE F%‘E‘“’&Paﬂéﬁﬁé" dfipe 1, may be

inste%led a half mirror (semi-transparent mirror) for allowing the two-dimensional

camera 720 to capture(photograph) image of the inspection surface S of the
semiconductor device 1, by reflecting light irradiated from the LED devices 714a to the
inspection surface S of the semiconductor device 1, and by passing the image of the
inspection surface S therethrough.

The two-dimensional light source 710 has to be configured so that light
irradiation from the three-dimensional light source 810 and image capturing (or
scanning) by the three-dimensional camera 820 may not interfere with each other.

More concretely, at least one of irradiation from the three-dimensional light
source 810 and image capturing by the three-dimensional camera 820 is preferably
performed among the plurality of lighting groups 711, 712, 713, 714 of the two-
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source 810 and inmage capturing by the

t hr ee-di nensi onal canera 820 is preferably perforned

anong the plurality of lighting groups 711, 712, 713,

714 of the two dinensional |ight source 710.

Especially, the three-dinensional |ight source 810 may
irradiate light onto the inspection surface S of the

sem conductor device 1 through a space between the

second lighting groups 712, 713 and the third lighting
ﬁrou 714. The two-di nensional camera 720 serves to

mspipeal; lighg sowrce tHO. Espssially, die thscesdimensional léghtta@zérce 810 may
sem conductor device 1, and may be inplenmented as_ a
igpdintealicltapnde dhe inspection; ariseaSl of thengemigpnduictosisvisaal through a

canmera 720 is arranged in parallel to a normal |ine
SRPeRstwesithe gecondtlighting gloupp @t2,i7d 4 and tfeetbied Hghtimg group 714.
case that the two-dinensional |ight source 710 is

conposBw bfo-dimngioahl camerh 7300 ghvésnty gamuesinddge, of7 2, inspection
713, 714, the two-di nensional canera 720 is preferably
siffacoBfdfghe eenicondimpirutesicenic and syeyché dnplemefitad @s @ difital camera,
the sem conductor device 1 irradiated by the lighting

eg¢. Repferablyl the fido-difdehsiondWcdyers TR0 N Graiped af Patallghtol )ormal line
group 711, 712, 713, 714 in consideration of an

LNibeleEﬁcﬂleﬁl@.ﬁtoQﬁé wRpectRaGhrfhéeghit from each [ighting
group. The three-dinmensional vision inspection unit

800 i nglaudesthat thRHRe-dinBRAGaP Nght éoh&iatmqye&ﬁp&%@ of @plurality of
irradiating light onto the inspection surface S

lighS8iRg %'gﬁipsbm f,he12 wers, 1P 4di HE RO QRREnA bl gﬂ%n{ P piQ@t isOfkeferably

uni t ’a tRree-di rren3| onal canera

c%gﬁgl'ﬂléﬂ ) ch[?‘fg\gsetggfm gtl(ﬁ'le Q QR AUGH @E SQIEI 6091811&8]}1&‘{.5»’1660 }1 irradiated

in at |ona ape ot ographing t

Fg%}hﬁ% ﬁf‘wgﬁgffl?, ﬁl%ml@égﬁ% gg tﬁff%t%mfl %(m Bglﬁlng gr.oup 711, 712,
712{” LA f631dgraﬁé§ é %rf [rrs%ﬂ:% eg ga&cg&ﬂ onz:c’lachl Iig%mlg group.
Si nl Al e < ansiove] Y insbryoB i Ttk & kg dimensional

canera 820

llﬂtl]lg Iﬁsc%ug{:ee gg(ﬂgqqurabalgg%hght onto the 1nspectxgn surfaceeSdmspected by the two-

dimensional vision inspection unit 700, and a three-dimensional camera 820 for
capturing image of the semiconductor device so as to obtain a three-dimensional shape
by photographing the inspection surface S onto which light from the three-dimensional
light source 810 has been irradiated.

Differently from the two-dimensional light source 710 using an LED light
source, the three-dimensional light source 810 preferably uses single light, and may use a
laser light source.

As the three-dimensional camera 820, may be used a digital camera having a
predetermined capturing region, a line scanner for capturing an image as an object to be
inspected is relatively moved, etc.
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predeterm ned capturing region, a line scanner for

capturing an imge as an object to be inspected is
relatively noved, etc. 12 The three-di nensional vision

i nspection unit 800 nay be variously arranged

together wth the two-di nensional vision inspection

unit 700. Wth considering that the two-di nensiona

camera 720 captures an entire inmage of the inspection
surface S of the sem conductor device 1 at one tine,

the two- 5 dinensional .camera 720 is positioned just

above Tha éh@srql@ﬁn%mﬂ [Ydsipm dRspeeti Qi Uit ﬁpgd@«'ﬂsb@ ovaflﬁasly arranged
the inspection surface S of the sem conductor device 1
tegsthepavidythe tee-glimensiongbvision igspeetigmunit #Y¥. r egi on. And,

the three-di nensi onal canera 820 may be al so

posi t iWittedorjsigering ity ¢he tvep-disnensionalgfamere73theaptwres gmentire image
surface S so that the inspection surface S of the

of e¢he dospgatiororsurface Geof dbe kemivonbectentdeviet yl iahodngdtiohej the two-
a capturing region. However, in case of using a line
dnamsivenl eendrh @20 iy wsititines st ebwale thaoene @2k inspextion surface S so
t hr ee- di nensi onal canera 820 may be variously

thaut tignigeskckion earfaue 8 bfthenemawhdonosdeviccecdn B ertlrely included in a
sem conductor device 1, together with the

chptififg fégigNsi onal |ight source 810. In case of using a

I'i ne scanner as the three-di nensional canera 820, the

t hr eeAngd g ﬂﬁ?eeschﬁfaaémﬁal Qﬁheﬁ@@ﬂp fa§ 1 4By bﬁtn@:&euqna%ove the
Sso as to |nspect an ed ge of the |nspect|on surface S

cUrRQtnoicﬂ‘l@ Hsr leBSorPRurfdB %CsPthal (MR ih&RPEGT sdface W HOGR sgmi?ébnductor

he two- nsional vision inspection unit 700, and
8 S BT (0 S5
Qg b ek lﬁgﬁgaegleg%h%g A0, R AASREGL O 520 may be
o+ E%'rf%’lﬂgef*c’%ase el ptbecln SBE ¥ o REmtphupr device 1
togeﬁleI i eﬁe Ce- 1%e:fn§i%nal%lght source 810.

In case of using a line scanner as the three-dimensional camera 820, the three-
dimensional light source 810 may be arranged so as to inspect an edge of the inspection
surface S upon capturing an image of the inspection surface S by the two-dimensional
vision inspection unit 700, and the three-dimensional camera 820 may be arranged so as
to capture image of the edge of the inspection surface S. And, the three-dimensional
vision inspection unit 800 may be configured so as to capture image of the inspection
surface S by relatively moving with respect to the inspection surface S from the edge of
the inspection surface S.

As a first embodiment with respect to the arrangement of the three-dimensional
vision inspection unit 800 and the two-dimensional vision inspection unit 700, as shown
in FIG. 1, the three-dimensional light source 810 and the three-dimensional camera 820
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As a first enbodinent with respect to the arrangenent

of the three-dinensional vision inspection unit 800

and the two-di nensional vision inspection unit 700, as
shown in FIG 1, the three-dinensional |ight source

810 and the three-di nensional canera 820 13 may be
arranged so as to be symmetrical to each other based

on the normal line LN perpendicular to the inspection
surface S. Here, the three-dinmensional |ight source

810 and the three-dinensional camera 820 may have .
mayghe arrangedo® a5 to1bo sysmgirical e sardicethelobased anothggiormal line LN
line LN of the 5 inspection surface S, and nore
pprpendicelbr tp, the ingpestiopfsutdaced® so as to ninini ze

I nspection error due to scattered reflection and

shadoWengy thedirendinfensianslelight doeneb 8d0 mnd therhré¢e-diewpsional camera
to the arrangenent of the three- dinensional vision

820 spechawnangles 08000 afntDt het5C vweitll irespadti tonthk nonmbbline LN of the
I nspection unit 700, as shown in FIG 3, the

inspe@mndburensi Snand m@btpreferibly dhbklesnafy/ 20 apfanges ®Ominimize
as to 10 irradiate light in parallel to the nornal

ihspB@idaNride dne frlicattd réflectibe ahdsHag6 Wi regionf ace S.
And, the three-di nensional canmera 820 may be arranged

SO as AlsOaCaRbad CorhbtNEBed wilhe res Fé@pﬁﬁtth@rhrﬁﬂgérﬁ&ﬁ & the three-
with an inclination angle fromthe normal |ine LN

dRREREE] GidlaY 1n§}9ect15fi' Qnlt"sReSld OB t%[cﬁﬁﬁﬁs@ml (36164 spection unit
to the second enbodinent with respect to the

706/ ANUSHRH FRG 3t @%O reg c# Hx%ﬁﬁox‘ijdl AR 319 rﬁé\l)oﬂe arranged so as to

|nspect|on unit e two- |nenS|onaI I SI on

aﬂﬁﬁg‘hghpﬁk ayemetl 7&8%} alslﬂ%VfN @?Bf 118%0 ar{(ﬂfle ins e%tlon surface S.

Slona source e arran
At""“ﬁe*hﬁoﬁ%?ﬂh%?@’"t% dinsbd b3 By ”%%*h 30 a8 10 ftfisOMage of the
e haer Soika tf&“ﬁ%&nﬂ%l%?%” 0 OB ol elfbpdicular to

surfaceS parallel to the normal line LN 20
ox et
o the inspection surface S.

Contrary to the second embodiment with respect to the arrangement of the
three-dimensional vision inspection unit 800 and the two-dimensional vision inspection
unit 700, as shown in FIG. 4, the three-dimensional light source 810 may be arranged so
as to irradiate light with an inclination angle from the normal line LN perpendicular to
the inspection surface S. And, the three-dimensional camera 820 may be arranged so as
to capture image of the inspection surface S in parallel to the normal line LN
perpendicular to the inspection surface S.

The vision inspection unit 50 may include an image analyzer (not shown) for
analyzing the appearance of the semiconductor device 1 captured by the two-dimensional
vision inspection unit 700 and the three-dimensional vision inspection unit 800,
especially, downward or upward images having a two-dimensional shape and a three-
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The vision inspection unit 50 may include an inmage

anal yzer (not shown) for analyzing the appearance of

t he sem conductor device 1 captured by the

t wo- di nensional vision inspection unit 700 and the

t hr ee- di mensi onal vision inspection unit 800,

especial ly, downward or upward i nmges having a

t wo- di nensi onal shape and a three- 14 dinmensi ona

shape. The inage anal yzer, the two-dinensional vision
I.nspection unit 700, and the three-dinensional vision
¢imepuenal shangni t 800 may be i npl emented as one nodul e,

or as a part of a controller of the apparatus. 5 As

shown Th¢ mags. arglyzay the twpralimensional ivisiere inspention unit 700, and the
apparatus including the vision inspection unit 50 may
thesevdimientiena) visioraingeagtion puit 889 maydielithplemetited asreie module, or as a
conmponents according to a design. As shown in FIGS. 5

ramico {6y, contrellen ofiteappasgsesct i on apparatus for a

sem conductor dev ice according to the present

i nventAoshovayinddGS: 5 sed thethewisid® insposivacippaatugihdludifg the vision
10 and a loading unit 100 for loading a tray 2 | oaded
inbpebtion phigr58l inky befvafiemsly andhi@sd) andl @vdyCiaslude a8difiénal components
vi sion-inspected. As aforenentioned, the vision
debondapitb@esight 50 i ncludes the two-dinmensional

vi sion inspection unit 700, and the three-dinmensiona

Vi si 0mAd §HoRecihi FIGSURIahd 80e vIdion |RpEkiBE aHEﬁrﬁtu_l 98 4 ¥miconductor
suppl ying the sem conductor devices 1 to be vision- 15

deRsipe ﬁ&&)@dihg (‘g& glge ?ﬂe&r@ BnvepBbR G%dép{ﬁrﬁ]is% thO v[%(%ﬁ BRpection unit 50,

confi gured o transfer t ality

aélg rebgd%pg%gﬁxﬂ{ 1 gﬁ hE E)%dfngtneg tljg,P (?r Ydagéc? Qvifhge? %ﬁﬁ%ﬂit&ﬂoﬁ&iﬂimndumor

Ing the semc u evi ce
L3, 38 Y RS R a8 G AP i s
55 o S e G0 e o
vision inspection unit 800,

The loading unit 100 for supplying the semiconductor devices 1 to be vision-
inspected to the vision inspection unit 50 may be configured so as to transfer the plurality
of semiconductor devices 1 to the vision inspection unit 50 by loading the semiconductor
devices 1 in the device receiving grooves 2a of the tray 2.

The loading unit 100 may have various configurations. As shown in FIGS. § and
6, the loading unit 100 may include a guide unit 110 for guiding the movement of the
tray 2 loaded with the plurality of semiconductor devices 1, and a driving unit (not
shown) for moving the tray 2 along the guide unit 110,

As shown in FIG. 5, the vision inspection unit 50 may be installed at one side of
the guide unit 110. Alternatively, as shown in FIG. 6, the vision inspection unit 50 may
be installed above the guide unit 110. With consideration of an inspection speed, the
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20 tray 2 loaded with the plurality of sem conductor

devices 1, and a driving unit (not shown) for noving

the tray 2 along the guide unit 110. As shown in FIG

5, the vision inspection unit 50 may be installed at

one side of the guide unit 110. Alternatively, as

shown in FIG 6, the vision inspection unit 50 may be
install ed above the guide unit 110. Wth consideration

of an inspection speed, the 15 vision inspection unit

50 may be installed in plurality in nunber. As shown
visiprAngpecton paib SQimAvds insialipddnipbialiydangmber. f or a

sem conductor device further conprises one or nore i

t r ansfAsrshowolis FHG00, ithe visianddspepareappamaivs fog aggmicaptuctor device
the sem conductor device 1, i.e., above the |oading

further coaPris¢soone eamefetiransiey tohks &0sinstaliethabateor maevirigcpath of the
1 in an absorption manner by vacuum pressure. The
semgbnductérnsipeict i on ieni abd@ rthy loeding s tuait | 82D, b&drowransferring the
novi ng path of the sem conductor device 1, and
safitbhduat@ddédce rspech atserptivapaahnanbs wataae fessurd. HEhe vision
sem conductor device 1 transferred by the transfer

inspadtiocnQfhit SBEmay byvinstalled béowbthe WitRing fieh ¥f the@Bmiconductor device 1,
i nspection unit 50 is installed at one side of 10 the

afdli Bafigivell thlfhspdddeths SRbRNSY Guffacd 8V bf 8B LemRRABACtON device 1
the tray 2 so as to be ‘transferred al ong the guide

tdfdftrrdd By e fSret RRUEOE unit 100 are transferred to

the vision inspection unit 50 by the transfer tool

600 afyt | cki i C:OF I .
Govi Lo 51818h oAl S5 SACERAfe o it o
ﬂfeﬁglél‘aQ NHHEY ?Qf. &%Vl‘be?fﬁ?%ﬁldu@{o? &e@%b‘fﬁ%a J ihhﬁe"qa}a?gso as to be

ecti on umi 5 € sem conduct or evi ces

@Eﬁ%‘%@?‘* %‘ﬁl'el% ?hfe?%%?% Pfi[t 3 <£88 1@%%‘? SR bk qs@‘?a% to the vision
eyl St leBiaDlopl PO puadis B &Vl ol Fomiponductor

.the vision i cti

dg%ipésgffpgldg&] 61 1'%1}33%?2. ﬁrh%’r images of the semiconductor deviees f ar5e0captured

by the vision inspection unit 50, the semiconductor devices 1 are placed in the tray 2
again.

As shown in FIGS. 5 and 7, the transfer tool 600 may be configured such that a
plurality of pickers 610 for picking up the plurality of semiconductor devices 1 are
arranged in at least one lines. And, the vision inspection unit 50 performs a vision
inspection by capturing downward or upward images of the semiconductor devices 1
having been transferred by the transfer tool 600.

That is, once the semiconductor devices 1 have been transferred to an inspection
position, i.e., an upper side of the vision inspection unit 50, by the pickers 610 arranged
in a plurality of lines, the vision inspection unit 50 captures downward or upward images

of the semiconductor devices 1 and analyzes the captured images. The vision inspection
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i nspection by capturing downward or upward i nages of

the sem conductor devices 1 20 having been

transferred by the transfer tool 600. That is, once

t he sem conductor devices 1 have been transferred to

an inspection position, i.e., an upper side of the

vi sion inspection unit 50, by the pickers 610 arranged

in a plurality of lines, the vision inspection unit 50
captures downward or upward i nages of the

sem conductor devices 1 and anal yzes the captured ,
Ynitefbspeptsst isemtﬁqnﬁvfégre&vmﬁ L, T%ﬂ@n‘is wcables asahdoa dhe Kty (OTF)
sem conductor devices 1, which is called as an On The
mthod byrmspectingthsemigondusiosdeyiees & acsorking tonreswelt of the analysis.
devices 1 according to a result of the analysis. Wth
consi d¥ith ggnsideringtthet the phusklityofgpicksrchldl are@mangedein a plurality of
arranged in a plurality of lines, the transfer tools

13gs theyrapsfentocds §OQ may baramanged|inrfesx (0’ finesudn™ anid ‘' @re natural
natural 5 nunbers nore than two) in a horizonta

mdinbecst nome (thémmxws) i mebdnizonjal alickctow €Xtaxialdirdcticndtandna vertical
(Y-axis direction). FIG 7 shows that the transfer

direoticn GBAxidareationNEI€H 7ishoddthat the thdnsfs todte6@0 atel¥@ranged in 10 x
pi ckers 610 may be differently arranged according to

2linal Harg eepickert 0O nedy bdgiffdeanlgearrapgl ¥¢doedifg & YL Arrangement
formed on the tray 2 so as to | oad the sem conductor
tHRVofaRe ddvitdRkEivihg ghBovER Formied bl tBE thPQls0 0% 1038 tdRniconductor
plurality of pickers 610 installed at a supporting

RUREKEMBIR, and the supporting bracket 630 is
installed so as to be novable along a transfer tool

gui de 1§Q% 0t fldl 860 FicduelPHNiratty of Piokels 16 idstfikd dt Q'supporting
d ¥'f1 co&'g

pi cking up and transfterring the se nduct or devi ces

b%zic gﬁéﬁ)&/@,%ﬁ t‘ﬁgg gﬁ@?ﬁg@@&g{ @5%?%%5?@@?’sotﬁ.etopﬂaecgl%ﬁgble along a

i nclu eads or pickin

RSP BT §§9€§§L§Jﬁ§a@?éi§§§§%&mﬁ an absorption manner by

generati u i'l e moving in upper and
o SRR bR B R Bl s 1
o R o e 2mSons. And, the pickers 610 may include suction heads 612
for picking up the semiconductor devices 1 in an absorption manner by generating
vacuum pressure while moving in upper and lower directions (Z-direction). Each suction
head 612 may be configured to be independently movable in upper and lower directions.
The semiconductor devices 1 to be inspected are transferred in a loaded state in
the device receiving grooves 2a of the tray 2. A horizontal interval (X-axis direction) and
a vertical interval (Y-axis direction) may be varied according to a type and a
manufacturing company of the semiconductor devices 1.
Accordingly, the transfer tool 600 is preferably configured so that horizontal and

vertical intervals (Ph, Pv) of the pickers 610 can be not only fixed, but also can be

controlled in one or more directions (X or Y direction).
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The sem conductor devices 1 to be inspected are

transferred in a | oaded state in the device receiving
grooves 2a of the tray 2. A horizontal interval

(X-axis direction) and 20 a vertical interval (Y-axis
direction) may be varied according to a type and a

manuf acturi ng conpany of the sem conductor devices 1.
Accordingly, the transfer tool 600 is preferably

configured so that horizontal and vertical intervals

(Ph, Py) of e |ckers 610 can be not only fixed, but

al so cdi tE?éls} ﬁQP meay bencanfigursd sedhat amy méml SRRVEEX the pickers
or Y d|rect|on) 17 The transfer tool 600 may be

6d@rsen hafixad imati past oaedirentienwh thedharizenial anbthg |veﬁ@ﬁbdlrecnons and
610 can be fixed in at |east one direction of the

cabrlez epnteglledria thieothesr direstibn dAdtematively, thenanséeariople 600 may be
controlled in the other direction. Alternatively, the
configwitd iso tthas [the Dermalybeveeenciba fi aperse@l Oseant eagontroded in at least one
i nterval between the pickers 610 can be controlled in
datecli@nsf the herizdntaliand ¢hd wmticd dirbetidmer i zont al and t he

vertical directions. A pitch controller (not shown)

for ccutpitohldongolldre(noorshaen) fir conuellitl ther hériwdntal interval or the
vertical interval between the pickers 610 may be

viePtak igeivall teBveear theUupickars Ld 1@Smal Nisd h&ﬁﬁﬁﬁ:eﬁteldi &K various modules
device, a linear noving device, etc. e pitch

iRA08InE IRk d¥RMe PLliRQARhoviHgadtvice, #BNnual |y control the
interval between 10 the plckers 610, or may be

conf i gtHegfich QoAfolle? K ERhgaleld Yo RRARMAIG cdnfi@] tH%H%}’\%'l between
bet ween “the pickers 610 by recogni zing a position of

tﬁ@@lcﬁ&@ﬁ@%}liﬁ r?gﬁe dsd \ﬁgged]soois 168 ’ﬂoH{aﬁEMBJ con%t WeShtehA€ between

Ice recelvi gr oo 28 of {he tray 2
SR S R0 IR E r
b%@weve.n;%.ﬁ% ﬂé%ﬁiée%%{v?%ér%ﬁ“f%‘:f"@ﬁ $50% TG SRR B ok
e S BRS80S, T 010
capt ur&%b the transfer tool 600 has transferred the semiconductor devices 1 to the
vision inspection unit 50, the interval between the semiconductor devices 1 need to be
narrowed so that only images of the semiconductor devices 1 can be captured.
Accordingly, the transfer tool 600 may narrow the interval between the pickers 610
arranged in a plurality of lines, in at least one direction of the horizontal and the vertical
directions. Then, the vision inspection unit 50 may capture downward or upward images
of the semiconductor devices 1.
The semiconductor devices 1 are transferred to an upper side of the vision
inspection unit 50 by the pickers 610 arranged in ‘m x n’ lines. Accordingly, the vision

inspection unit 50 is installed to have a proper distance from the semiconductor devices 1

arranged in ‘m x n’ lines, so as to capture images of the semiconductor devices 1,
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Accordingly, the transfer tool 600 may narrow the

i nterval between the pickers 610 arranged in a

plurality of lines, in at |east one direction of the

hori zontal and the vertical directions. Then, the

vi sion inspection unit 50 nmay capture downward or

upward i mages 20 of the sem conductor devices 1. The

sem conductor devices 1 are transferred to an upper

side of the vision inspection unit 50 by the pickers

610 arranged in mx n' lines. Accordingly, the_vision

i nspedsi Savarint168. § and Qs siare B vigion inspeetion w0 is implemented
di stance fromthe sem conductor devices 1 arranged in

as meamara, Hherragnbes of the semicductordévieagdlsthatf canths captured at one time
sem conductor devices 1. 18 As shown in FIGS. 8 and 9,
islimited tchl, 3y Usétoradcosipertoi aovicwingtang® ¢fshé ppheragint coFieklkOf View
a canera, the nunber of the semi conductor devices 1

(FO%). can be captured at one tine is limted to 1, 2

4, etc. according to a viewing angle of the canera,

i.e., A& bhed iFFIGSeV8 st theS vikiors hrgpection BhiES0 Picks up the
and 9, the vision inspection unit 50 picks up the

serfiiofAAsCdciced @ VinGeslufalityn oflliidsWbyadhe ttdansfer tdoh €90,0andt thén moves
transfer tool 600, and then noves the picked-up

IO RRPE SdrRicostRétdr Fevibed P1PBRe dikdctioh vAth MeditaRt speed or through
constant speed or through steps, thereby capturing

sieﬂ?,glﬁéreﬁﬁ é:taﬁtgrdﬁﬁ g%;ﬁg&dyf?&%f sel@VdiRiStol deORESd i19RRfioned within the

wthint he canera. 10 As aforenentioned,

FOBoMihS ic@eiaNSPECt i On unit 50 captures images of the
sent conduct of devices 1 after the transfer tool 600

i ck ' deyi 1. Li
o1 AR LRI STEET SRl PSSR vl o B, s of e

S SRR e B LA RO B e avies
LR A TR TR T ——

I Sion,inspect O is installed above

of the Vision 1nspcctiior? r:lmutné(} Eccolrdsmgly, an inspection speed with respect to the
semiconductor devices 1 can be significantly increased.

As shown in FIG. 6, in a case that the vision inspection unit 50 is installed above
the guide unit 110, the vision inspection unit 50 is installed so as to be movable in
horizontal and vertical directions, i.e., X-axis and Y-axis directions, on a moving path of
the tray 2, i.e., at an upper side of the loading unit 100,

The vision inspection unit 50 performs a vision inspection by performing a
relative movement with respect to the tray 2, i.e., ‘the semiconductor devices 1, i.e., by
performing movement in an X-axis direction, movement in a Y-axis direction, movement
in X and Y directions, a rotation movement, etc. Accordingly, at the body 10, may be
installed guide units 510, 540 for guiding movement of the two-dimensional vision
inspection unit 700 and the three-dimensional vision inspection unit 800 implemented as
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the guide unit 110, the vision inspection unit 50 is
installed so as to be novable in horizontal and

vertical directions, i.e., X-axis and Y-axis

directions, on a noving path of the tray 2, i.e., at

an upper side of the |loading unit 100. The vision

i nspection unit 50 perforns a vision inspection by
performing a 20 relative novenent with respect to the

tray 2, i.e., the sem conductor devices 1, i.e., by
perform ng _novenent in an X-axis direction, novenent

gn¢ module i X apd YeditaeHans. npvenent  in X and Y

directions, a rotation nnvenent,_etc.'Accordin%Iy, at

t he bodisyshooyn wIGSe S and ét the| wsiony inspectigniappargtyg forsygemiconductor
for guiding novenent of the two-dinensional vision

devipgauay Buthencompose aserting enitii08do sorting it sdmivonduster devices 1
i nspection unit 800 inplenmented as 19 one nodule in X

frord e¥chlpther tdconding As irshentionirasulis BS. the visneh Mispectien unit 50, i.e. the
vi sion inspection apparatus for a sem conduct or

to@vdimensiayal fuigiom rspeaivprume7@0 sl therthresdime®déhal ®ision inspection
sorting the sem conductor devices 1 from each other
w\ic800di ng to i nspection results by the vision

i nspection unit 50, i.e. the 5 two-di nensional vision

I Nspecrheodbriiiy tinit 800 a8 atMRilAMER LA IR loading @it 100. And,
i nspection unit 800. The sorting unit 300 has a

the nédrﬁlﬁ% CRfrf 1399 #ayOBe t BnplBReht@dinn Glutality 10 Churfd, so that the
the sorting unit 300 may be inplenented in plurality

dePhidHhaRahy déﬂcw@téag% soiR ﬁlﬁnggsa R HeviicR %rmsﬁgtﬂ%g 1 (R),

sorted 1 nto good efection refjection 1

CQ?JC%SB i2.od} rgjregtgorf ?gﬁ%ﬁ, ieﬁﬂ agcogcﬁa 0 gtsgectﬂ)ﬁcr%msw tltle{)semiconductor

t
I nspecti on u e sem tonductt or evi ces
cﬁ@ﬁ:@s orting unit 300 may include a guide unit 310
I'nstall ed at one side of the loading unit 100 in

Dot s 558 hert 106 ARy el § BhigB AN 0 Rl h Bhe side of the
loading unit 100 in parallel, and a driving unit (not shown) for moving the tray 2 along
the guide unit 310.

The tray 2 can be transferred by a tray transfer device (not shown) between the
loading unit 100 and the sorting unit 300. And, the tray 2 may further include an empty
tray unit 299 for supplying, to the sorting unit 300, an empty tray 2 having no
semiconductor devices 1 loaded thereon.

The empty tray unit 200 may include a guide unit 210 installed at one side of
the loading unit 100 in parallel, and a driving unit (not shown) for moving the tray 2
along the guide unit 210.

At the sorting unit 300, may be additionally installed a transfer tool 620 for
transferring the semiconductor devices 1 between each sorting unit 300 according to a
sorted result by each sorting unit 300.
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15 The tray 2 can be transferred by a tray transfer

devi ce (not shown) between the |oading unit 100 and

the sorting unit 300. And, the tray 2 may further

include an enpty tray unit 299 for supplying, to the
sorting unit 300, an enpty tray 2 having no

sem conduct or devices 1 | oaded thereon. The enpty tray

unit 200 may include a guide unit 210 installed at one

side of 20 the loading unit 100 in parallel, and a

driving unit (not shown) for npving the tray 2 along ‘

t he gﬁ@etr%}wfetr togl 620\hap jle sopfigusgtiom simibn ovitlyie piorementioned
addjtionally installed a transfer tool 620 for

tiangigs tost pOG gnd has & sifyciers du e phiralifxwif tines ar anetlineen each
sorting unit 300 according to a sorted result by each

sorti Ay yhingl POOess28pPEn @ngfpaﬂ@f/@rimaags ofsthe seadcanductor devices 1
configuration simlar with the aforenenti oned

are anspeeted.t Bhe sedEondumiothdsvicesst rhayingr endenganepthar fihal tprocess are
of lines or one line. As a final process, upper and/or
lbagiedrinithagrey 20 for tane irserted omid wucteol tape\to besdigiribated into the market.
i nspected. The sem conductor devices 1 having

Thecdogpiite id hejuircdab ¢heok eshethd¢retheSsdntiastelhicton ddvecel riathave been
2, or are inserted into a reel tape to be distributed
prépedlytibgicd®nkethe rhperefore, it is required to check

whet her the sem conductor devices 1 have been

pr operdiotdand e khe Riglon 'i‘t%tpﬁétiﬁh ZppafeOfR N S¥icoddiRtor device may

Vi sion inspection apparatus for a sem conductor device

ctagqsgsétermadiﬁg sfatd OREkNG iieinStafb® 6 bEAdjaBedt thAd aktigg receiving

e adjacent to the device receiving ~ 10 grooves

t d ;
g2 e S BRLor IR MARL ML of o IR ILIMES Ve been
P OB 3 IR Fope i Mol oD o

i nspectiqn.with respect to the sem.conductaor devices 1 ..
t hr oug (& tVl,l]SelWIi_l (])IHpS%Oﬁlgangr POI‘ a semlcond(ljlctor %EVICC PEriorms a vision

inspection with respect to the semiconductor devices 1 through the following steps.

The vision inspection apparatus for a semiconductor device comprises a two-
dimensional vision inspection step of capturing image for obtaining a two-dimensional
shape of one or more semiconductor devices 1, by irradiating light from a two-
dimensional light source 710 to one inspection surface S of upper and lower surfaces of
the semiconductor devices 1, and then by photographing the inspection surface S onto
which light from the two-dimensional light source 710 has been irradiated by using a
two-dimensional camera 720,; and a three-dimensional vision inspection step of
capturing image for obtaining a three-dimensional shape of the semiconductor device 1,
by irradiating light from a three-dimensional light source 810 to the inspection surface S
inspected in the two-dimensional vision inspection step, and then by photographing the

inspection surface S onto which light from the three-dimensional light source 810 has
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The vi sion inspection apparatus for a sem conductor

devi ce conprises a two- 15 di nensi onal vision

i nspection step of capturing i mage for obtaining a

t wo- di nensi onal shape of one or nore sem conduct or

devices 1, by irradiating light froma two-

di mensi onal light source 710 to one inspection surface

S of upper and | ower surfaces of the sem conductor

devices 1, and then by photographing t he i nspection

surfa%e S, ont Q ht fromthe two-dinensiona
beenyradiatcr eusga Sjopna. 282Gy using a 20

t wo- di_pgensi onal canera 720,; and a three-di nensjona

visio H&ﬁ’é@meaﬁogﬁleﬁs@ﬂ 1“@&5’["2}? steg andeidje these-dimensional vision
.obtaining a three-di nensi onal shape of the

iRgpRFiiInHER MEY bgsimeltaneously performeds Adterngtivelyheftgrcompletion of the
t hree-di mensi onal |ight source 810 to the inspection
twondimersicnal visinpdospsdtiomstepghe thoeaddimansiooalatision dispection step may
i nspection step, and then by photographing the

bepspgennédon surface S onto which light fromthe

t hree-di nensi onal |ight source 810 has 21 been

i rradifst sbvioy inHIGg 9%, t the eteroddimensionai atisioanimspecdan . step may be
The two-di nensional vision inspection step and the
petfomeeddinme tdtonkdt oneséromord Bpiecfiduetorsde@jrefdyh®e@ been moved or
simul taneously perforned. Alternatively, after

spped. et ADsh@¥n I EIG! 9B; thenBRe-difRhsivha i @éloh IEPpeEidOftep may be
step, the three- di mensi onal vi si on I nspection step may

perfendiesd BeMBhlee-Mitnchionsl ¢atdrh €20 %and HR 1ns%ect10n surface S while

t wo- di mensi onal vision inspection step may

rQ@iTedy MRAIAG AR ALE sERRon@NR00He iy ‘F f%?g‘t%rﬁiﬁﬁhﬁﬁnal after the

devices 1 have been noved or stopped. As shown in

t\ﬁ) @m&ﬁiontah ?13“?{ %@p&htﬂﬁ @&'tpg p leé ng}?%ag S'T-‘ido\ﬂh gtﬁﬁ&&ésoﬁ] céjggﬁng region

be p ertornea as . ca I'TE r la
TRy IR ABG AL 18 R Mk 10 BN b e

after the two-dinensional vision
|&r{:§1|c§goc??Pon s?ggo In FIG 9a, FOV indicates a capturing

region by the two-dinensional canera 720, and PA
i ndicates a capturing region by the three-

The foregoing embodiments and advantages are merely exemplary and are not
to be construed as limiting the present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is intended to be illustrative, and
not to limit the scope of the claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures, methods, and other
characteristics of the exemplary embodiments described herein may be combined in
various ways to obtain additional and/or alternative exemplary embodiments.

As the present features may be embodied in several forms without departing
from the characteristics thereof, it should also be understood that the above-described

embodiments are not limited by any of the details of the foregoing description, unless
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di mensi onal canera 820. 15 The foregoi ng enbodi nents
and advantages are nerely exenplary and are not to be
construed as limting the present disclosure. The
present teachings can be readily applied to other
types of apparatuses. This description is intended to

be illustrative, and not to limt the scope of the
clainms. Many alternatives, nodifications, and
variations will be apparent to those skilled in the

art. .The features, structures, nmethods, and,other 20 X
hepmiser Brribes it sithe OWMOQWEQH%#W&@ H®85oPF g defined in
tgerein y be combined in _various ways to obtain o
g dPPesisdi claipgy and sharelprmall \rhanges AsH apgdiBgwenns #oaf; &Il within the
As the present features may be enbodied in severa
ffl@ﬁﬁﬁﬁn@vgﬁmtOfdh?J gleimn Pr efpyalentseoiomgh arstes ansk baywds are therefore
thereof, it should al so be understood that the
intsnded Weemmiyeesd yrtho dpprndedclaines.not | imited by any of
the details of the foregoing description, unless 22
ot herwi se specified, but rather should be construed
broadly within its scope as defined in the appended
clainms, and therefore all changes and nodifications
that fall within the netes and bounds of the clains,
or equival ents of such netes and bounds are therefore
i ntended to be enbraced by the appended clains. 23
What is clainmed is: 1. A vision inspection apparatus
for a sem conductor device, the apparatus conprising
a vision inspection unit for performng vision
i nspection with 5 respect to at |east one
sem conduct or device by capturing image of the
sem conductor device and anal yzing the captured
i mge, wherein the vision inspection unit conprises: a
t wo- di nensi onal vision inspection unit including a
t wo- di mensi onal |i ght
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source for irradiating Iight onto an inspection

surface of one surface of an upper and a 10 | ower

surfaces of one or nore sem conductor devices to be

i nspected, and a two dinensional canera for capturing

i mage of the sem conductor device so as to obtain a

t wo- di nensi onal shape by phot ographi ng i nspecti on

surface onto which the light from the two-di nensiona

i ght source has been irradiated; and a

t hree-di mensi onal vision inspection unit including a

Whatls cliimadhis onal light 15 source for irradiating

light onto the inspection surface inspected by the

t wo- di mensi onal vision inspection unit, and a

t hree- di nensi onal canera for capturing i mage of the

sem cohduct ok disidnc dngpection tappetatusi fora a semiconductor device, the
t hr ee- di nensi onal shape by phot ographi ng the

appspast conpriting aceisiont imspdetioh unitefdri erforfirgmvision inspection with
t hree-di nensi onal |ight source has been irradiated.

2fpe?t tol iieleag pme aktisconkiuctbaderide bwapriringtil@ge of the semiconductor
t hree-di nensi onal |ight source and the

defrfceandiai®Elpzihg (8l capAR®S Mnapee arranged to be

symetrical to each other based on a normal |ine

per pendheteihakie ViSiohhespetirdiestii @mpitef.ace. 24 3. The
apparatus of claim1, wherein the three-di nensi onal

li ght &5 W @enedithal Isidd m%%e&idﬁeuﬁit qaahdﬁgwt@o?cfiﬁensional light
arranged with an angle of 10 45 wth respéct to a

. i : . ! ¢ _
STl L AR B P S BRPBEAUER58 wber

15@& EM'C«:F!J}E&% Bf‘%(gl‘e‘ggl%?o d%ct?hgd%oggg té) 'lielo g{ﬁséétgci, z{n(a a two-

a nornal Tine perpen I'nspec
; . of aiml erei.n .one of .

Y595 e RAGAL g of b Bt BEP U0 o o
t%/g]; ﬁﬁlﬁ:gs{i?%gsshg&a{)y %ﬁ%&l%phﬁgqhgpaegggg stirface on (l) IWeillicht 81ealight from
the two-dimensional light source has been irradiated; and

a three-dimensional vision inspection unit including a three-dimensional light
source for irradiating light onto the inspection surface inspected by the two-dimensional
vision inspection unit, and a three-dimensional camera for capturing image of the
semiconductor device so as to obtain a three-dimensional shape by photographing the
inspection surface onto which the light from the three-dimensional light source has been

irradiated.

2. The apparatus of claim 1, wherein the three-dimensional light source
and the three-dimensional camera are arranged to be symmetrical to each other based on

a normal line perpendicular to the inspection surface.
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per pendi cul ar to the inspection surface, and the other

is arranged with an inclination angle froma nornal

l'ine perpendicular to the inspection surface. 6. The
apparatus of claim11, wherein the sem conductor device

is loaded 15 in a tray having a plurality of device

recei ving grooves. 7. The apparatus of claiml,

further conprising one or nore transfer tools for
transferring the sem conductor device by absorbing a
surface opposite to the _inspection surface of the

seni cdnduct dheFPpaIgaIs Of@leEeWheﬁeﬁbth?i thregrilimgngienal jlight source
unit inspects the inspection surface of the one or

and e hraerdimensienal camena ase srranged ity aneahgls of HE of¥ with respect to
nore transfer tools. 8 The apparatus of claiml1,

avoemel linet respandésudir he thei inspektion giface.ource is  an LED

i ght source, and the three-dinmensional |ight source
is a laser light source. 25 9. The apparatus of claim
1, wherein the two-dinmensional |ight source includes

a pludalityThe bpmbdtinaefgaoupmehalidgmat 11 eas, whaenf the two-
lighting colors, lighting angles, and |ighting

dimémiial | ametd fi§ eirRAged P PapdlR] 4804 hifrmab 1iHe. ?&b@ldicular to the
apparatus of claim9, wherein the plurality o

ihdpgétidnn@ir@eQuUps conprise: a first lighting group
installed to have a lighting angle below 30 with
respect to the inspection surface of the

sem conduct or device; 10 a second lighting group

st als] ed ¢ qppaBauls] U0 20k bnc30P 1 UNHekdmensionsl light

respect to the spection surface of the sem conduct or

s?ﬁfr\gﬁ Cihd Had tlﬁeéé-gixﬁegléfoingl? %Luﬂgrag [sogﬂ?ﬁ.cgétﬁt i lpﬁ&ll%lo 1@ Goftnal line

t1ng ang W respec he “I'nspection

p§$e£3i%§la9 fto ttllike ilﬁsggtﬁgnﬁyﬁgaraﬁeﬁ{ec&her is arranged with an inclination

angle from a normal line perpendicular to the inspection surface.

6. The apparatus of claim 1, wherein the semiconductor device is loaded

in a tray having a plurality of device receiving grooves.

7. The apparatus of claim 1, further comprising one or more transfer tools
for transferring the semiconductor device by absorbing a surface opposite to the
inspection surface of the semiconductor device,

wherein the vision inspection unit inspects the inspection surface of the one or

more semiconductor devices transferred by the one or more transfer tools.

8. The apparatus of claim 1, wherein the two-dimensional light source is

an LED light source, and the three-dimensional light source is a laser light source.
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15 11. A vision inspection nethod for a sem conduct or

devi ce, the nmethod conprising: a two-di nensiona

vi sion inspection step of capturing inmage for

obtaining a two-dinensional shape of a sem conductor
device, by irradiating light froma two- dinensiona

i ght source onto an inspection surface of one surface

of upper and | ower 20 surfaces of one or nore

sem conductor devices to be inspected, and then by
phot ogr aphi ng the inspection surface onto which |ight
fromthe two-di nensional |ight source has been

irradi ated by using a two-di mensional canera;, and a

t hr ee-%i nenslylwnmpamtes oh claims ple cvhespinsthe pwefdimgnpsional dight source
.ingge for obtaining a three-dinensional shape of the
igelniiesondliraliy efeliglting grpups hadngitat depst oo of flighting colors, lighting
three- 26 dinmensional |ight source to the inspection

angles cane lightipe dntensities differeotioordione asotberal  vi si on

i nspection step, and then by photographing the

i nspection surface onto which light fromthe

t hree-di nensi onal |ight source has been irradiated by

usi ng Id. t hr ekhedapparsuooflclai;mafEwherdin e phiiglitfesthghtfe groups
claim11l, wherein the two-dinensional vision

dofifip€t i on step and the three-di nmensional vision

i nspection step are sinultaneously perforned. 10 13.

The ey fQdigtin! 260 hltal &S iV o [{fhtihp aBte e RN S0ORHh respect to
vision inspection step is perfornmed after conpletion

(B irspe oA ERIShONAcHid @R dbpigpect  on  step. 14,

he net hod _of cl ai m 11, erein the tvvo-_di mensi onal
Visio [ r o O vt
Vhat CgheskBnd TRRARE GflPkbtiled B3O Ridd Bydié Br%0° 90° with
respect to the inspection surface of the semiconductor device; and

a third lighting group installed to have a lighting angle of 90° with respect to the

inspection surface of the semiconductor device.

11. A vision inspection method for a semiconductor device, the method
comprising:

a two-dimensional vision inspection step of capturing image for obtaining a
two-dimensional shape of a semiconductor device, by irradiating light from a two-
dimensional light source onto an inspection surface of one surface of upper and lower
surfaces of one or more semiconductor devices to be inspected, and then by
photographing the inspection surface onto which light from the two-dimensional light
source has been irradiated by using a two-dimensional camera; and

a three-dimensional vision inspection step of capturing image for obtaining a
three-dimensional shape of the semiconductor device, by irradiating light from a three-
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stopped, wherein the three-di nmensional vision

i nspection step is perforned as the three- dinensiona
camera scans the inspection surface while relatively
noving to a next sem conductor device for a

t wo- di mensi onal vision inspection after the

t wo- di nensi onal 20 vision inspection step. 27

dimensional light source to the inspection surface inspected in the two-dimensional
vision inspection step, and then by photographing the inspection surface onto which light
from the three-dimensional light source has been irradiated by using a three-dimensional

camera.

12. The method of claim 11, wherein the two-dimensional vision
inspection step and the three-dimensional vision inspection step are simultaneously

performed.

13. The method of claim 11, wherein the three-dimensional vision
inspection step is performed after completion of the two-dimensional vision inspection

step.

14, The method of claim 11, wherein the two-dimensional vision
inspection step is performed in a state that one or more semiconductor devices have been
stopped,

wherein the three-dimensional vision inspection step is performed as the three-
dimensional camera scans the inspection surface while relatively moving to a next
semiconductor device for a two-dimensional vision inspection after the two-dimensional

vision inspection step.
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