VI SI ON | NSPECTI ON APPARATUS AND VI SI ON | NSPECTI ON METHOD THEREFOR
BACKGROUND OF THE INVENTION 5 I. 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 conduct or device capable of inspecting state of a sem conductor device
by capturing 1l0external inmage of the sem conductor device, and then by

anal yzing the captured external image. 2. Background of the Invention A
sem conduct or devi ce havi ng undergone a packagi ng process undergoes 15

i nspection process such as a burn-in test, and then is |oaded in a custoner

tray to be %@mmﬁ)s?@ ﬂmg P 169% Aﬂ_ﬂ'\ﬁbﬁém ﬁ@%@i*i;cp \‘r%ﬁ?obndefgoes

a mar ki ng process rmation such as a seri and a

| ogo for a manufacturing conpany, on the surface of the senlconductor
device by a |l aser, etc. THEREHORNhancing reliability, the

sem conduct or devi ce undergoes a vision 20i nspection process for inspecting
external state and surface state of the sem conductor

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a vision inspection apparatus for a
semiconductor device, and particularly, to a vision inspection apparatus for a
semiconductor device capable of inspecting state of a semiconductor device by capturing
10 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
15 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
20 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
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device, e.g., inspecting whether |eads or ball grid has been danmaged,

whet her any crack or any scratch has occurred or not, etc. However ,
due to the inspection process for external state of the sem conductor
device and the inspection for surface state such as an inspection process
whet her the sem conductor device has successfully undergone a marking
process, tinme for performng the inspection process with respect to the
sem conductor 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
oper at i on SERFPRIRTY de¥ice ofigy eyctcssiabyr wereradne r SeRikingy Pragess time for

sem conduct or devi ce, ) The vision inspection with respect to the
surface statfermingdhe ingpeqtigg gaesasy iy weress ket swaricandyicier dekiconnfiueycescr at ch
has occurred, and a marking state of the sem conductor device is perforned
by a t wo- dhoRENES BIRaESSeH: si on i nspection by capturing inage of a two- 10

di mensi onal shape of a upper surface or a | ower surface of the

sem conduct or dévpeellyawdien Hervibign anpbgtonngith hespedpd theegktdérnsigeate and the  And,
the vision inspection with respect to whether |eads, or balls, or bunps of
t he sefri comductstate déthiccemhameudieedevikana gedficisnge pérormed, y eatire operation

t hr ee- di nensi onal vision inspection by capturing i nage of a

t hr ee- di mefizioralis bhapel tofdcpfde gemrehnrduty of thdevimtendddanitvidaen by

anal yzi ng the captured i nmage. However, the conventional vision

i nspect i on appafat ukidnOhsgcS@MhRNCHIEEAH LdaNGE: R, Be, SOntH@HERFosMgh t hat
only one of the two-dinmensional vision inspection and the three-di nmensional
vi sion i nspetich 8l LaclPer 87 FRfeh Bds cRbGked, RAA a hitkiRrM SBQS 'Sélﬁﬁ%)néﬂcﬁiéon

i nspection anti the three-dinensional vision inspection arc perforne
device is performed by a two-dimensional vision inspection by capturing image of a two-
10 dimensional shape of a upper surface or a lower surface of the semiconductor device, and
then by analyzing the captured image.

And, the vision inspection with respect to whether leads, or balls, or bumps of
the semiconductor device have been damaged is performed by a three-dimensional vision
inspection by capturing image of a three-dimensional shape of the semiconductor device,

s 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-
dimmensional vision inspection and the three-dinmensional vision inspection are performed

20 by separate modules in one apparaius.

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 inspeetion are required. This may
cause the two apparatuses for vision inspections of a semiconductor device to be
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20by separate nodul es in one appar at us. When only one of the

t wo- di nensi onal vision inspection and the three-di nensional vision

i nspection is perforned, two apparatuses for the two-di nensional vision

i nspection and the three-di nensional vision inspection are required. This
may cause the two apparatuses for vision inspections of a sem conductor
device to be unnecessarily required, resulting in increasing the costs of
t he vision inspection. Furt hernore, when the two-di nensional vision
i nspection and the three-di nensional vision inspection are perfornmed by the
separate nodul es jn one apparatus, the entire configuration of the

appar at us "PRCECESAPIY 16 atIEY, TRHIYNG 4% HCTGa8ina dhg nstsiad thiaYISISR ps@cailg™: h a
different speed. In this case, especially, the three-di mensional vision

i nspection is pERRRHMSE. when ghe olyosdisrasiontlersin ligwestialy apHethentliree speed
of the vision inspection. SUMWARY OF THE | NVENTI ON 10Therefore, an object
of the pr émxsf()il‘!ﬁ{j‘eiﬁiondnsnegtiqrbarprmﬁocmetéby it sapaiats pedticom appapperatss.f or a
sem conduct or devi ce capabl e of enhancing i nspection speed by efficiently
per f or mi nghovingiroernfigeméion od hewipparatus spewtplicoted, ehdach rdpedton idpuif@eedby

i npl ementing a two-di mensional vision inspection unit and a

t hr ee- 8li nenthi codidlerovi speod. Inndpersd, espachilly, hs tone dimduional aisdnanstesii@nis

i nspection nethod therefor. 15To achi eve these and ot her advantages and in
accor danceemiifedtviieh plovpgsed ahercbelopveemgnie ¢rmirefidedf trs/idobadpedicand
broadl y described herein, there is provided a vision inspection apparatus
for a sem conductor device, the apparatus including a vision inspection
unit for performng vision inspection with respect to at |east one

sem condugteaMAew OF BYE CRREWTION | mage of the sem conductor device and
anal yzing the

10 Therefore, an object of the present invention is to provide a vision inspection
apparatus for a semiconductor device capable of enhancing inspection speed by
efficiently performing vision inspection with respect to a semiconductor device, by
implementing a two-dimensional vision inspection unit and a three-dimensional vision
inspection unit as one module, and a vision inspection method therefor.

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 for a semiconductor device, the apparatus including a vision
inspection unit for performing vision inspection with respect to at least one
sermiconductor device by capturing image of the semiconductor device and analyzing the

20 caplured 1mage, 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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20 captured i mage, wherein the vision inspection unit includes a

t wo- di nmensi onal vision inspection unit including a two-dinmensional |ight
source for irradiating light onto an inspection surface of one surface of
an upper and a |l ower surfaces of one or nore sem conductor devices to be
i nspected, and a two-dinensional camera for capturing i mage of the

sem conduct or device so as to obtain a two-dinensional shape by 3

phot ographi ng i nspection surface onto which the light fromthe

t wo- di nensi onal |ight source has been irradiated; and a three-dinmensional
vision ins ectioF_unit i ncluding a three-dinensional |ight source for
i rradi ati REOPEGRENSAPWCEERD PHEISE o mhaghy thedeeht fpe dhetvdydingqsional light

t wo- di mensi onal vision inspection unit, and a three-di mensi onal canmera for
5 capt uri AYUFHREebem krdiaiethiaad idiletcodingasiped Ygongnipgelght BRif including a

t hr ee- di nensi onal shape by phot ographi ng the inspection surface onto which
t he |i ght Ufrpofintansiontrléght gpwren $oromafialing highisonie e napecher suifageaidbmetd.

The three-di nensional |ight source and the three-dinmensional canera may be
arranged by the syrdivensicad! tisoraokpeotireruniasied wnhrae-doneralonal memera for
perpendi cular to the 10 inspection surface, or nmay be arranged with an
angl e df t@tdSngvirbdperdapesemicondbveorntemivelsol dsne oberipanblicculirengienal blegape

i nspection surface. The two-di nensi onal canmera may be arranged in
paral | el bephtregraphimalihd invpedpien pargticami@which hbEghndpeacld dresdinfcagenalOne of
the three-di nensional |ight source and the three-dinensional canera 15 may

be arrangéghiisouamnas b&h ifradibied. normal |ine perpendicular to the inspection
surface, and the other nay be arranged with an inclination angle fromthe

normal |ine per ppadieelidhedsRnbNBehiNRRRE! drfdNths Uhfc@Bmensional cathB® may be
sem conductor device may be |l oaded in a tray having a plurality of” device

recei Vi nga@hiRU a8 b2 ilteMbal BMeabNIBRE HaQ SPRAARLHSIAOheBeSBRIISORIYET O
device may further include
10 inspection surface, or may be arranged with an angle of 10° 45° with respect to the
normal line perpendicular to the inspection surface.
The two-dimensional camera may be arranged in parallel to the normal line
perpendicular to the inspection surface.
One of the three-dimensional light source and the three-dimensional camera
15 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
FECEIVING grooves.
20 The vision inspection apparatus for a semiconductor device may further include
one or more 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.
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one or nore transfer tools for transferring the sem conductor device by
absorbing a surface opposite to the inspection surface of the sem conductor
device. And, the vision inspection unit nmay inspect the inspection surface
of the one or nore sem conductor devices transferred by the one or nore
transfer tools. 4 The two-di nensional |ight source may be an LED
| i ght source, and the three-dinensional |ight source may be a | aser |ight
sour ce. The two-di nensional |ight source may include a plurality
of lighting groups having at |east one of lighting colors, lighting angles,
and lighting intensities different 5 from one another. The
plurality of Ii gheiwerdgrensinahtight sperqgdaaybe iapditlpilight seigeqrandghe Hyesl | ed
to have a |ighting angle below 300 with respect to the inspection surface
of the sedinedsipuelklight savremay de gdassntichtisgiicing group installed to have a

i ghting angle of 30 90 with respect to the inspection surface of the

seni conduct or déb¢ ¢wo-damensaontahilight sa@cd gyt innkydg rroplurdling todl 1l gheing @ringpse a
lighting angle of 90 with respect to the inspection surface of the

seni condubtong deldasteone of lightingTwlaehiightimgtingks, andlighther intchyiiet diffiserand i n
accordance wth the purpose of the present invention, as enbodi ed and
broadl y désardrkestother.ein, there is also provided a vision inspection nethod
for a sem conductor device, the nethod conprising: a two- 15 di nmensi onal

vi si on inspecti 0hc phefit@fof dRPLiHE igRGipk MRgeinthide Qbfigi NjyMehgaglowp itiuTRasbonal
shape of a sem conductor device, by irradiating |ight froma

t wo- di mengi@nal libh@l 591 &8loANt30° aFith NERFEN | ON ysUnhigesid it Wifaee of
upper and | ower surfaces of one or nore sen conductor devices to be

i nspect edger@fhdiREN RXiRNat QUERAPMRGnS RedpERANAEN A9 1BVE faaﬁgh@rﬂét 91%@'&_“
light fromthe two-dinmensional |ight sO his been irradiated by using a
t wo- di menghonge ?«ggﬁé cct@B ik icBEn A %%ﬂﬂ@&mﬁﬁb@h%tdr%?Q?ﬁ,édn‘a% {hgp of

capturing i mage obt'ai ni ng a" three-di nensi ona ape o

sem condu ﬁ%}ﬁgng?ggr\égé g{lstQYedi fof l?agjeaa;[ hglgbrl C%@ fof om %vi{hhrre_@;gécg it(gn?ﬁ'cs ln%ﬁ(?cltmh I ght

source to Ion surface | i'n"the two-dimensional Vi sion
i nspectiop step..and then hy photographing the inspection surface onto
whi ch Iigﬁ?ﬁ¥§§ﬁp°ﬁg"?%¥@%8éﬁ%%ﬁé?onal | i ght source has been irradi ated by

using a three-di.nensi onal canera. . :
9 TRV fhesS ARG bifer advantages and in accordance with the purpose of

the present invention, as embodied and broadly described herein, there is also provided a
vision inspection method for a semiconductor device, the method comprising: a two-
15 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 nradiated by
20 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
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The two-di nensi onal vision inspection step and the three-dinensional vision
i nspection step nmay be sinultaneously perforned. Al ternatively,
after conpletion of the two-dinensional vision inspection step, 5the
t hr ee- di nensi onal vision inspection step may be perforned. The
t wo- di nensi onal vision inspection step nmay be perforned in a state that one
or nore sem conductor devices have been stopped. And, the
t hr ee- di nensi onal vision inspection step nay be perforned as the
t hr ee- di nensi onal canera scans the inspection surface while relatively
noving to the 10next sem conductor device for a two-dinensional vision
i nspect i oSRRALRTCEHEMERTRNYEHBHE] onal vi si on i nspection step. The
t wo- di mensi onal _vision_inspection unit and the three-di mensional vision
i nspection unit 16f eedigiessionsl i ispe deipesiiamptep faod the sepe-donensiael viéan ce in
accordance with the present invention may be configured as one nodule. This
may al | ow!tsRectionseer manbesivodtageorislyeetiorbed. i nspect ed nore stably and nore
rapidly. The two-di nensi onal vision inspection unit and the
t hr ee- di mensi ondiltewiagively, afigpentplomoruni theofwa-dimensiondnvisios pegicctm wiept f or
a sem conductor device in accordance with the present invention may be
conf i gar edheatbreenbmendotha vistordintgretibmeteplim®neiperfatmad. si on i nspection and the
t hree- di nensi onal vision inspection nmay be sequentially 20performed. This
may g: | ow t he sé&iaapdiistayiomewigen Bpagionnege atagbeprfrsicalthy and wBr e
rapidly.

one or more semiconductor devices have been stopped.

And, the three-dimensional vision inspection step may be performed as the

three-dimensional camera scans the inspection surface while relatively moving to the
10 next semiconductor device for a two-dimensional vision inspection after the two-
dimensional vision inspection step.

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. This may allow the

15 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

20 performed. This may allow the semiconductor device o 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
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The vision inspection unit for a sem conductor device nmay performthe

t wo- di nensi onal vision inspection in a state that a sem conductor device
has been stopped, and then performthe three-dinmensional vision inspection
while transferring the sem conductor device. This may allow the

sem conductor device to be inspected nore rapidly. The sem conduct or
device may be transferred for the three-di nensional vision inspection, and
at the same tine, the next sem conductor device to be inspected may be
Stransferred to a position for the subsequent two-dinensional vision

i nspection. Thi y.allow t he seni conduct or devicgﬂéo be i nspected nore

ma !
rapidly. S@mlﬁonaﬁ%@ d5vdicor hisnege @tlp e semicopdudiorsdsrieoladere insPecel mee may
be configured so as to transfer the sem conductor device by the transfer
t ool , andIWﬁQWbe installed bel ow the sem conductor device having been
transferred by the transfer tool. The vision inspection 10unit may perform
a vi si on i nspectlihgremiqondpeepdetioa may the tyapicoed doctherthgewimensiwré vipiaci sel y
by using an OTF (On The Fly) nethod. ~ The vision inspection unit
usi ng t he lOPRClast hod anty spmevient, thaeexit sepiondutorsievicade bofintpeeted may be
sem conductor device fromhaving mnute distortion, such as an inclination
angl e fir oranklerred &i opodinephe tthosubaajuent Mredimonsivealdiisoointspertiomyhgaecay due
to 15a curved state or downward deformation of a tray on which the
sen conduatlow thesdntieothsidpeevict masadsfcotedanote sipadlyi nspecti on

The vision inspection unit for a semiconductor device may be configured so as
to transfer the semiconductor device by the transfer tool, and may be installed below the
semiconductor device having been transferred by the transfer tool. The vision inspection

10 unit may perform a vision inspection with respect to the semiconductor device more
precisely by using an OTF (On The Fly) method.

The vision inspection unit using the OTF method may prevent the inspection
surface of the semiconductor device from having minute distortion, such as an
inclination angle from the vision inspection unit. The minute distortion may occur due to

t5 acurved 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 fray at all when the semiconductor
device (o be vision-inspecied has a thin thickness.

20 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
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Furthernore, the vision inspection unit for a sem conductor device has not
i nfl uence of the device receiving grooves of the tray at all when the

sem conductor device to be vision-inspected has a thin thickness. 20The
foregoi ng and ot her objects, features, aspects and advantages of the
present invention will becone nore apparent fromthe follow ng detail ed
description of the present invention when taken in conjunction wth the
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 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 with the description 5serve to explain the principles of the

i nvention. In tHé&ednawinpgayingl Gawings ehbhnaeptinalidsd e phovididga afuvthei on

i nspection unit of a vision inspection apparatus for a sem conductor device
accor di ng underkfagdipg egeht ihtmeiohi 01, akl @SorpdAtanth AR A6ESIPEE SPafti ofethid ews
showi ng a part of lighting groups of a 10two-di nensi onal vision inspection

unit of Flsgeckication, illustdt&emb3danshidoRine iGRRMEeRaualtoddIeMSyiIN M MGcription
arrangenments of a two-dinensional vision inspection unit and a

}zlhzaeel' _@i MRastE aRatpivh ORI ANIPEGthOhwWhidn. Of the vision inspection unit of
| In the drawings:

FIG. 1 is a conceptual view showing a vision inspection unit of a vision
inspection apparatus for a semiconductor device according to the present invention;

FIGS. 2A and 2B are perspective views showing a part of lighting groups of a

10 two-dimensional vision inspection unit of FIG. 1;

FIGS. 3 and 4 are conceptual views showing arrangements of a two-
dimensional vision inspection 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

15 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 {oof of the
vision inspection apparatus for a semiconductor device of FI1G. §;

20 FIG. 8 1s a conceptual view showing a state that a semiconductor device is being
transterred 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,



FIG 5 is a conceptual view show ng one exanple of the vision inspection
15apparatus for a sem conductor device, including the vision inspection

unit of FIG 1I; FIG 6 is a conceptual view show ng anot her exanple of the
vi sion inspection apparatus for a sem conductor device, including the
vision inspection unit of FIG |; FIG7 is a conceptual view show ng a

| ower surface of a transfer tool of the vision inspection apparatus for a
sem conductor device of FIG5; 20FIG 8 is a conceptual view showi ng a
state that a sem conduct or devi ce is being transferred by the transfer tool
of FIG 7, and 913 are conceptual views show ng that a

and
seni condudiioFAlIER @Esﬁgi%bﬁ%(ll‘nglﬁ’ééwé@wm\é being transferred by the
transfer tool of FIGS. 7 and 8. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Description will now be given in detail of the present invention, with

reference to the acconpanying draw ngs.
Description will now be given in detail of the present invention, with reference

to the accompanying drawings.

5 Hereinafter, a vision inspection apparatus for a semiconductor device, and a
vision inspection method therefor according to the present invention will be explained in
more detail with reference to the attached drawings.

Referring to FFIG. 1, the vision inspection apparatus for a semiconductor device
according to the present invention serves to inspect external state of one or more

10 semiconductor devices 1 by capturing image of the semiconductor device 1 and by
analyzing the captured image. The vision inspection apparatus comprises a two-
dimensional vision inspection unit 700 for performing a two-dimensional vision
mspection, and a three-dimensional vision inspection unit 800 for performing a three-
dimensional vision inspection. The two-dimensional vision inspection unit 700, and the

15 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, eic., butl also a substrale having undergone a semiconductor process,

20 such as a solar cell device and a substrate for an LCD panel.

The semiconductor device I 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 | therein.

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

9



S5Hereinafter, 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 draw ngs.

Referring to FIG |, the vision inspection apparatus for a sem conductor

device according to the present invention serves to inspect external state

of one or nore sem conductor devices | by capturing i mage of the

sem conductor device | and by anal yzing the captured i mage. The vi sion

i nspection apparatus conprises a two-di nensional vision inspection unit 700

for performng a two-dimensional vision insgection,,and a three-di nensi onal

vi si on i nsiyaetsiang! dight s@oee 170P foerinatiniing light Arteeanjinrppeicansurfage stfopne

i nspection. The two-di nensional vision inspection unit 700, and the

15t hr ee- dishdesi ohabpsri sidhovaspebiceon! whileasgoneasemiparsiugigedlcviveal vp sheon

i nspection unit 50 configured as one nodul e. The sem conduct or

devi ce 1 tiwspbeediaidentwondipeosied mayneirnéltte captirioglipage ofethi semiconducsaf er

state, a device in a packagi ng process, a device having undergone a

packagi ng dprioces as teblaain dwto-dinsasianslubspe by ehdlapiapbing nidemgpagioa surface

sem conduct or process, 20such as a solar cell device and a substrate for an

LCD panel .onte which lighefrae mheconddigtcnsiodgvighescurécohdddemi Bimintédispect ed may be

transferred in a state loaded in a tray 2 having a plurality of device

recei ving gr oovase 2@ofidheds@adl Nghttsbarcs M eRRctiact ahy 8aMiLeRiohs tORIAY the AS

shown in FIG 1, the two-di nensional inspection unit 700 includes a two-

di mensi onaoldigbisiRVESRerf TO0 1O Captlfcaghat kb ds kd BRboANs 9 cARk] ASABEH] 48

surface of one surface of upper and | ower surfaces of at |east one

sen condugh ke HENIHEn %uz 'ﬁ:@%ﬂtﬁé%&&‘}huc@f?‘%ﬁcé yo- di mensi onal camera 720

for capturing inmage of the sem conductor device so as to obtain a

t wo- di nensi onal ,sh .y 0 nhi 1z i i; e 5 whi ch
1{&%?@?}{@ it} taqgg{h?lgﬁta'ﬂglc B4 aﬂ@%@% iffdnsi a{)jf?g@g dl?ﬂ%lhf?uc‘ﬁh

light fromthe nsi ohal ource enir
10 from the two-dimensional light source 710 become different according to a type of a
two-dimensional shape such as a crack and a scratch formed on the inspection surface S
of the semiconductor device 1.

Accordingly, it is preferable to use a plurality of lighting groups 711, 712, 713,

714 having at least one of lighting colors, lighting angles, and lighting intensities
15 different from one another as shown in FIG. 1, rather than to usc 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 al below 30° with respect to the
mspection surface $ of the semiconductor device 1, one or more second lighting groups

20 712, 713 installed to have lighting angles oz, oz 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

10



The two-di nensional |ight source 710 may have any configurations to allow
the two-di nensional canmera 720 to capture inmage so as to recogni ze a crack
a scratch, etc. on the inspection surface S of the sem conductor device 1.
An |lighting color, a lighting angle, and a lighting intensity of |ight
irradiated 10 fromthe two-dinensional |ight source 710 becone different
according to a type of a two-di nensional shape such as a crack and a
scratch formed on the inspection surface S of the sem conductor device 1.
Accordingly, it is preferable to use a plurality of Iighting groups 711,
712, 713, 714 having at | east_ one of lighting colors, hti ng angl es, and
lighting iWERAS H—“Pe%“d lsergnay e gptd f/’\fboﬁhoé’)’ﬁemgﬂ&shér 2ésan§ W‘Fhi? dirgigsthe
rather than to use a single |ight source having one Ii htln col or, one

| Tghting dhigd dehiredeiones T1lgRE Enbi% A& nevtipelude substraten ] ngtahcd 3o fdb
plurality of lighting groups 711, 712, 713, 714 may include a first

| i ghting drsug &7plucdlng oallldY degedravld da’/‘lchWtiﬁmg’? ldaghgalédd betcow Berewithch
respect to the inspection surface S of the sem conductor device 1, one or
nmor e secorsdbitiagdstAlhg HROUPED, 2D4b7bAy hadkdvarioss shdpedincidhayvepdlygirtal slgrpangl es
a2, a3 of 30 90 with respect to the inspection surface S of the

sem conductorcubleving e:td., Asidvwa i MIGH. 2A ghd RBgthgrsobynra®i 4 1l mstiab) eidbt ldbave a
lighting angle of 90 with respect to the inspection surface S of the

sem conduah®r hdeyiaCgrelicteAdinkhearfld stitlt Qesdpba tohithed ihdpgdtionngurgiceupsof7 e, 712,
713, 714, various |1ght sources such as LED and | aser may be used. As
shown i n Ek&Ronduct@Alcand 1213, the first to the third lighting groups 711,
712, 713, 714 may include substrates 711b, 712b, 7136, 714b having a
plurality of LE@h@erﬁ?Eii?ﬂgKﬁ%%%gﬂ-};a]14”—13&:11&@@ i@ hsiabh edriberealy. yider e,

t he substrates 711b may have various shapes |nclud|ng a
pol ygonal r r y t he
substr at esg&g%%gdm?u% V%flgg)ﬁ%ﬂin%%ag/@%gvé\%goﬁlr}% etﬂse({krlr]lﬁrqg% hii I Z(n%i th
respegh BQT&;J‘% LTRSS Ql@lﬁﬁe(t B¢ Supule 126 1%%1??&%9@%*4% ﬁéwgé%"? 1% éf'rst?iled

The thir |ng group irradiates the i nSpection surtace

f?ghffﬂguglﬁeg{JOI{jg gl?crl]y ﬁ)’gs tn)ned e %c%ngﬁ hqugg n@‘ %(ftglrfg H&l With tmhlgge cap'[ucllmg,

by the two-dimensional camera 720 or the three-dimensional camera 730,
Just above the inspection surface S of the semiconductor device 1, may be
installed a half mirror (semi-transparent mirror) for allowing the two-dimensional
15 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 confipured so that Hght
20 wradiation from the ihree-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 threc-dimensional camera 820 is preferably
performed among the plurality of lghting groups 711, 712, 713, 714 of the two-
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io may be configured such that the substrate 714b having the LED devices
714a installed thereon is properly positioned at a | ocation having no
interference with i mage capturing by the two-di nensional camera 720 or the
t hr ee- di nensi onal canera 730. Just above the inspection surface S of
the sem conductor device 1, may be installed a half mrror

(sem -transparent mrror) for allowng the two-di nensional 15 canera 720

t o capture(phot ograph) imge of the inspection surface S of the

sem conductor device 1, by reflecting light irradiated fromthe LED devices

714a to the inspection surface S of the sem conductor device |, and by
passi ng t Hémpneyel oizht baren g pdcksrsaiaByr thadbres diherseartat dﬁlggihaouibre 810 may
wo- di mensi onal |ight source 710 has to be configured so that |ight

20i r r adi atiirediaterlight toné ther mepatiimensiferal dfi hhtsemowndect@levand 1itheggh a
capturing (or scanning) by the three-dinensional canmera 820 nmay not

i nt er f er e spadetbeeaeh the frepnd lighting grdMopse? 1COMLY atdahy thiat lidhtiag tgrape? 1of
irradiation fromthe three-dinensional |ight source 810 and i mage capturing
by the three-di mipsiwendincasiorilac:820a i790 preefeeriablaynpeninasied tauRgetis
plurality of lighting groups 711, 712, 713, 714 of the two- di nmensional

| i ght souradactl® of BRPeediadddictot 'El@wUE"le@ltﬂhﬁ?ﬂb@':&@%mérﬁ@h& £ A @Pcamdta MRY
irradiate |ight onto the inspection surface S of the sem conductor device 1

through a c&pPe&RBEMBRNWOREMREGORN chinght 1 ?ﬂglsgﬂh‘aHg@(ﬁ)j it Brallel o A rh e i rd

l'i ghting group 714. The two- dlnen5|onal canmera 7 serves to capture inmage

of the mqp@gmb%lcﬁaﬁgqﬁ@ﬁﬁ% 9 st pge.%em conductor device 1, and nmay be
i npl enented as a digit etc. Preferably, the two-dinensional

camera 720 is agg qn%%qhétr}h@?v{}?hfn%nsfogd ?E&?L J7 (pf‘as gm#ggerdp&%al%lﬁﬁ% S\/L(Eft o the

i nspection surfac nsi on

Sour e, L Rgh P aIRERh 8 P Sk el %‘én;)ro%aﬂfc%@m T
10 configured to capture the inspection surface S of the semiconductor device 1 irradiated
by the lighting groups 711, 712, 713, 714 by turning-on each lighting group 711, 712,
713, 714 in consideration of an interference between each light from each lighting group.
The three-dimensional vision inspection unit 800 includes a three-dimensional
light source 810 for irradiating light onto the inspection surface S inspected by the two-
15 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 lght from the three-dimensional
tight source 810 has been irradiated,
Differently from the two-dimensional light source 710 using an LED light
20 source, the three-dimensional ight 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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10 configured to capture the inspection surface S of the sem conductor
device 1 irradiated by the lighting groups 711, 712, 713, 714 by turning-on
each lighting group 711, 712, 713, 714 in consideration of an interference
bet ween each Iight fromeach |ighting group. The t hree-di mensi onal

vi sion inspection unit 800 includes a three-dinensional |ight source 810
for irradiating light onto the inspection surface S inspected by the two-
15 dinmensional vision inspection unit 700, and a three-dinmensional canera
820 for capturing imge of the sem conductor device so as to obtain a

t hr ee- di nensi onal shape by phot ographing the inspection surface S onto

whi ch |ight frormbenbrecHhimendonnd ydsiom ansppetipmt urib§Pe en®@1be vasondp miranged

irradiated. _ Differently fromthe two-di nensional |ight source 710
usi ng an L@EDthargtith theovedimesionphésivhimspediomamst B¥al |1 i ght source 810
preferably uses single light, and may use a | aser |ight source. As

t he thr ee- di nensVitnebnschmpp dh8 2@, twoagintvesiosddamedi H1 alpticenar enthavinmg: a
predeterm ned capturing region, a line scanner for capturing an i mage as an
obj ect t o dbethe nagectied sudacelSavl vid yemivoaduct@t device 1 at onfh@me, the two-

t hr ee- di nensi onal vision inspection unit 800 may be variously arranged

t oget her wlimnsidial taboerd 708 RSpanRIned Bl M vie NBPESdr OF ikt inkpctBn surface S soW th
considering that the two-di nensional canmera 720 captures an entire imge of

t he i nspealdt @i Bupdcacs smiade $ BLihs 8BMERRGUES I MevileVl 68 e ditir@Dendiid® inthe
two- 5 dinensional canera 720 is positioned just above the center of the
inspectiommauﬁﬁ@ﬁ%kguso that the inspection surface S of the sem conduct or
device 1 can be entirely included in a capturing region. And, the

t hree- di nensi O_r“?\lnd?ﬁ{éeﬂl?cegcggleﬂﬁ&hﬁ%aﬁleﬁo&npﬁuia iangd, &?tﬁon%agﬁégtfatbpﬁ% ggenter

of the inspection Surface S so that the i1 nspettion surtace

sem conduglar, o4 -e&?onlsﬁfalrﬂe RE Lk tﬁ}gli%sgie{;\ﬁ(lélugﬁﬁc& ' d‘?f HARLALI NG, § &gl on.

; 1
However, in case of sing a ne scanner ree- |nen5|ona| caner a

820, the hb\h@@ 1 %ian o ég’%?ylcﬁ“%ﬁﬁ% il zﬁ]%gp&hrﬂg%{l%{gcglio\ﬁgyo%%s&g,ina{;e%gg)?ﬁgipg\aﬁsl?% ? R e

t he |nspect|pn sur QC e Sse V!C
:E m :Z: g: gtp@:mg:ﬂ %ﬁ;: thlg ;}ﬂ;g%glsrg(%{j?o%fi (:éaq?cﬁ!f g%&atﬁg tkg'];:e-gisnller?lgio%ail canters §20) 21%/ b%s the
variously arranged based on the inspection surface S of the semiconductor device I,
together with the three-dimensional light source 810.
In case of using a line scanner as the three-dimensional camera 820, the three-
15 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
20 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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15 dinmensional |ight source 810 may be arranged so as to inspect an edge of
the i nspection surface S upon capturing an inage of the inspection surface
S by the two-di mensional vision Inspection unit 700, and the

t hr ee- di nensi onal canera 820 may be arranged so as to capture i nage of the
edge of the inspection surface S. And, the three-di nensional vision

i nspection unil 800 may be configured so as to capture imge of the

i nspection 20 surface S by relatively noving with respect to the

i nspection surface S fromthe edge of the inspection surface S. As a
first enbodiment with respect to the arrangenent of the three-dinensional

vi si on i ngpEckd enangsidtsogBotoabmsthmetrisel Wi erehsitberabased shdhe inespaickincohNuni t
700, as shown in FIG 1, the three-dinensional |ight source 810 and the
three-dinﬁﬁsmoﬁauwc@nbcamﬁamMmzuﬁmmylbe arranged so as to be symmetrical to
each other based on the normal Iine LN perpendicular to the inspection
surface S. Herdjlehethrédhédintehrieealdighe nsiron 8l 0 bnd bte thowrdime8dOnArdmtine

t hr ee- di nensi onal canmera 820 may have angles 01, 02 of 1045 with respect to
t he nor mal820imey hiNofindlfred,, 9, iofSpeEct i4an vaiul fapectSo thacormalelipy efNesalley,
angles of 20 25' so as to mnimze inspection error due to scattered

refl ecti omspegicshadewt g sR0hRAe preferably, AngRs SECOIPd  epdyoeh BN, MWhdiMidespect
to the arrangenent of the three- é}nensionaﬁ vi sion inspection unit 800 and

t he two- diifBa&iAndor \zﬂlék%aité}é@?&kbﬁ’(ﬂl éHH dhad@Pingdsgishown in FIG 3, the
t hree-di nensional 1ight source 810 may be arrangeJ’so as to 10 irradiate

light in parallels t0.dh& %{Hmkmédtn%l[h’\'l éd?%dﬁﬁu ﬁ‘ﬁn%eﬂlclllpeoi1 g‘%pﬂﬁ‘&é—on

R
surface S. And, the three-di nmensional ngra 82 arrang so as to

capture | 1s9fnaf\|0&dn”1%§%%hb ?”mﬁ Lkrof)aﬁl 8 e Wb 'E!nﬁ@n&] f&%d %@p%@g{ %éi‘r [ Om

t he nornal I ne LN perpendicu I nspection surf

t he secon n t C o.th Sl Qf the

t hree-di ng%@:%%g‘?%ﬁi{% 3i’ hhgetglc%?ldéﬁansm}a?g% 3’%{}% he t%bccﬁrran(ﬁ’%(?%on‘é °vi si on
|nspeq6|on un| nS|onaI ht, sour ce

510" ) bl %t%#é@ldmsﬂgl BT B pPaitding oy BRI PRERPREBRSHIERGT o 1 om

t he nornal endi cul ar the. inspectjon surface S. And, .the
threood g BRareaferash ARG i PR R A AR L 1O OB SnRHBbtS! t he
i nspection suthice Sinp %rallel to the norma] line 1., N

inspection surface S with an inclination angle from the normal Tine LN perpendicular to

the inspection surface S.
Contrary to the second embodiment with respect to the arrangement of the
15 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 5. And, the three-dimensional camera 820 may be arranged so as
to capture image of the inspection surface S in parallel to the normal fine LN
20 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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20per pendi cul ar to the nspection surface S. The vision inspection
unit 50 may include an image anal yzer (not shown) for analyzing the

appear ance of the sem conductor device 1 captured by the two-dinmensional
vision inspection unit 700 and the three-di nensional vision inspection unit
800, especially, downward or upward images having a two-di nensi onal shape
and a three- dinensional shape. The i nage anal yzer, the

t wo- di nensi onal vision inspection unit 700, and the three-di nensional
vision inspection unit 800 may be inplenmented as one nodule, or as a part
of a controller of the apparatus. 5As shown in FIGS. 5 and 6, the vision

i nspect i olitapipdgnat shepencl udi ng the vision inspection unit 50 may be
variously arranged, and may include additional components according to a
desi gn. Adicshogn ahalyEFdrGBie SvaadicheBisiondievivibsiinspettispesit i700, appdteat us
for a sem conductor dev ice according to the present invention may conprise
t he vi si onhreaspeatsicon visiot iSectidOurangDlambwbe inyg emonttd 200nd @obdhieash /G a
tray 2 loaded with a plurality of sem conductor devices 1 to be

vi si on-i ngppeot edonthslcaborenppikened, the vision inspection unit 50 includes
t he two-di nensi onal vision inspection unit 700, and the three-dinensional

vi si onsi nspecti oy subivh i8NGS THend @ask RGidaThpedOéh ﬁlgﬂlncﬁtl}bolﬂtﬂltlﬂ% thb@ision
sem conductor devices 1 to be vision- 15 inspected to the vision

i nspect i omngpBtlondhiiBY nRE KON GUFLeHRQed@SardOnhy m&racﬁmﬁm@l by I)M@)ﬁ% sof

sem conductor devices 1 to the vision |nspect|on unit 50 by | oa
sem conduGtQyqid %55g§%é in the device receiving grooves 2a of the tray 2.
The | oading unit 100 y have various configurations. As shown in FIGS. 5

and As shown in FIGS. 5 and 6, the vision inspection apparatus for a semiconductor
dev ice according to the present invention may comprise the vision inspection unit 50,
10 and a loading unit 100 for loading a tray 2 loaded with a plurality of semiconductor
devices | to be vision-inspected. As aforementioned, the vision inspection unit 50
includes the two-dimensional vision inspection unit 700, and the three-dimensional
vision inspection unit 800.
The loading unit 100 for supplying the semiconductor devices 1 to be vision-
15 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. 5 and
0, the foading unit 100 may include a puide unit 110 for guiding the movement of the
20 iray 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 I'IG. 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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6, the loading unit 100 may include a guide unit 110 for guiding the
novenment of the 20tray 2 |oaded with the plurality of sem conductor devices
I, and a driving unit (not shown) for noving the tray 2 al ong 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.
Wth consideration of an inspection speed, the vision inspection unit 50
may be installed in plurality in nunber. As shown in FIG 5, the

vi sion inspection apparatus for a sem conductor device further conprises
one or nor@SiPR HITBeEON P18 nepche ingleligd iaplyBlblyan aumoi ng path of the

sem conductor device 1, i.e., above the loading unit 100, for transferring
the 5 sem condut Boviaanilde 3. theviamnabssepen appanainnir appmienndustopdaseur e.
The vision inspection unit 50 may be installed below the noving path of the
sem condudtisherdempises onand moon frigaiereidolsdditnigpleed alveei mspeotg jonh siitface S
of the sem conductor device 1 transferred by the transfer tool 600. As
shown i n Be@icobdusienieyive Vi Sicgn abmgpebt i loadiupi tnib010G6 farstahifedinat tlane
side of 10 the guide unit 110, the sem conductor devices 1 |oaded in the
tray 25so sasidoadbgoit davisé dr iednahigogtiohemgunaebyniatudkid Opredsuthelicoagiong uni t
100 are transferred to the vision inspection unit 50 by the transfer tool
600 after ipipekidQuiips®inal Basist0Re bty Gemaanduet of thdewhiesddetbardrd 1i n the
tray 2. After images of the sem conductor devices 1 are captured by the

vi si on i nspecddn@guiedi fo HpediBe SQTHCONIUGEHRE: dEYT GRS sbmAbBdRACathitd 1t he
tray 2 15agai n. As shown in FIGS. 5 and 7, the transfer tool 600 may
be confi gur@sresbie By tatandrePldd 8bdty of pickers 610 for picking up the
plurality of sem conductor devices | are arranged in at |east one |ines.
And, the vision AN$R&GTH ‘Fmuin!\aﬁheé%@[\%ifn?F};ﬁﬁe&io}l’l'ﬁﬁtg{? Cl% grﬁ&gl%a PN de of

capturing downward or upward’inages o e sem con evi ces
10 the guide unit 110, the semiconductor devices 1 loaded in the tray 2 so as to be
transferred along the guide unit 110 of the loading unit 100 are transferred to the vision
inspection unit 50 by the transfer tool 600 after picking up at least one the semiconductor
devices 1 loaded in the tray 2. After images of the semiconductor devices 1 are captured
by the vision inspection unit 50, the semiconductor devices 1 are placed in the tray 2
15 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
mspection by capturing downward or upward images of the semiconductor devices 1

20 having been transferred by the transfer tool 600.

That is, once the semiconductor devices 1 have been transferred (o an inspection
position, i.c., an upper side of the vision inspection unit 50, by the pickers 610 arranged
n 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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20havi ng been transferred by the transfer tool 600. That is, once
the sem conductor devices 1 have been transferred to an inspection
position, i.e., an upper side of the vision inspection unit 50, by the

pi ckers 610 arranged in a plurality of lines, the vision inspection unit 50
captures downward or upward inmages of the sem conductor devices 1 and

anal yzes the captured images. The vision inspection wunit 50 inspects the
sem conductor devices |, which is called as an 'On The Fly (OIF)" method by
i nspecting the sem conductor devices | according to a result of the

anal ysis. ~ Wth considering that the plurality of pickers 610 are
arranged iunita Ophspeatsithy sghichidistor dehises tanbichis calstsis @00 Omalhdklyg¥lEdnged in
'mx n'" lines ("mM and 'n' are natural 5 nunbers nore than two) in a

hor i zont almahadelgt ingpec(iXg el ssmiiondettbodgviand sacwrdingite alrediltrofehé amlys¥: axi s
direction). FIG 7 shows that the transfer tools 600 are arranged in 10 x 2
i nes. Here, théviph cheideriag@haralye plerditf béprhtls\ol@rarangadcddaargdingtt o an
arrangenent type of the device receiving grooves forned on the tray 2 so as
to | oad t hiecsaht canductoots 6EY aebelarfmge®im mLORhEnds @msfagd ‘hogk HBARa!
include a plurality of pickers 610 installed at a supporting bracket 630,

and the suppotisi MPrdHRGKEH0)6R0a i1prizbskPkilesicso (asxisodibetany ahl & akelkg a
transfer tool guide 601 installed at a body 10. The pickers 610 for

pi cki ng upid&thnt (YBNSE 8EdidE). 116, B IOVEORAUGE AandBVIER0D TR YRS iy 3hious
configurations. And, the pickers 610 may include suction heads 612 15 for

pi cking up [;Re SEY ARNAUGLOE @ \é&%sdififeiieﬂtlﬁ'arrgﬂ%gr&%&lﬁﬁl&gﬁ?@ﬁf&?r sement

. It
gener ating vacuum pressure while”noving 1 n uppefr and é%%lons

(Z-di I ect kilor (FRAGRIRUEL; 0o RERHORRnIAYA R AN LOW Bod PR hRIRRERGEN | Y

novabl e i n"upper and 1 ower difrecti ons. & Semi conductor devices 1

to be inngﬁggfhg%gﬁ&ransferred in a loaded state in the device receiving
etr

grooves 2a 0 dy 2. A horizontal interval (Xaxis direction) and 20a
\éert ' G8 | inter V%}Jhe (tr\agfls & t%op 56¢ ﬁltclu%g)a pﬁ%ii@eofvp%ﬁe?sd 6 P{fﬁ]g{aﬂ&?gt a;E gup%o}t'n%e and
bracket 630, and the supporting bracket 630 is installed so as to be movable along a
transfer tool guide 601 installed at a body 10.
The pickers 610 for picking up and transferring the semiconductor devices 1
may have various configurations. And, the pickers 610 may include suction heads 612
15 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 {o be inspected are transferred in a loaded state in
the device recetving 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
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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manuf act uri ng conpany of the sem conductor devices I. Accordi ngly,
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
al so can be controlled in one or nore directions (X or Y direction),

The transfer tool 600 may be configured so that an interval between the

pi ckers 610 can be fixed in at |east one direction of the horizontal and
the vertical directions, and can be controlled in the other direction.
Alternatively, the transfer tool 600 may be configured so that the interval
between the pickers 610 can be controlled in at |east one 5direction of the
hori zontal and tlhe tsaestey ioal O mer b earligured so thapapintekaldwtveal thepidkast
shown) for controlling the horizontal interval or the vertical interval

bet ween t &0 piuckefisedintt hayt de dirplieneithe doasonidrand s vepded! dgedtivels ustidng a
link device, a linear noving device, etc. The pitch controller may be

confi gur edat denmmtralitds irc olmt pdier tdivectiont ekeahatbetywelen tragdet el p0Okmng 1B10, or
may be configured so as to automatically control the interval between the
pi ckers 6tOnfiyuredsothal ticrigicaya dsivicen thopickdre 6$@ ok baduatdleddaat tastlomer an

i nterval between the device receiving grooves 2a of the tray 2. The
interval hetwesntikchqiokel sndbho voRiabdr@gbngqual Iy or differently from
each other. Once the transfer tool 600 has transferred the sem conduct or

devices 1 to the pild ¥bsidRr '(H@tpﬁﬁ)"’u\lrr@rfoiﬂ“&bhtuﬁﬂn% tthe hbn&&malnté}emw&efhet he
sem conductor devices | need to be narrowed so that only inmages of the

sem conduGh@icald B¥EGES betweah the praRtb 86l mAC SR igiMhdhted BE JabBRS Iﬁ;duﬁégol 600
may narrow the interval between the pickers 610 arranged in a plurality of

lines, i nuﬁ:tludlﬁgaéhhlgﬁgwgé L&A 1&;&1@\%0@%{6 zontal and the verti cal

dlrectlons Then e visi'on inspectfon urdit 50 may capture downward or

upward i mages 2Q@f Jthe. st 18101'?19&'%% anfﬁj@\(@a{ﬂ% 'PJlI%Uﬁlliy &?nuolTﬂ?@In?&%IGn%nzge%qt or

devices | are tran #erre to an upper sl on |nspect|on unit 50
si on

"nspect Poftdiftag 5 AR et fod s fFpedtEAA ot s
ife n} ﬁgngg tegléiﬁgfgﬁlt(jiﬁ %é{ég?({.’grélgéqlgg a plosltmn of th the scn!uggrfductm d%wce &2 r;[ H}Ee?vcﬂmiges
between the device receiving grooves 2a of the tray 2. The interval between the pickers
610 may be set equally or differently from each other.
Once the transfer tool 600 has transferred the semiconductor devices 1 to the
15 vision inspection unit 50, the interval between the semiconductor devices | need fo 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 30 may capture downward or upward images
20 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, 5o as to capture images of the semiconductor devices 1,
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18 As shown in FIGS. 8 and 9, since the vision inspection unit 50
is inplemented as a canera, the nunber of the sem conductor devices | that
can be captured at one tine is limted to 1, 2, 4, etc. according to a
viewi ng angle of the canmera, i.e., a Field O View (FOV). 5As shown in
FIGS. 8 and 9, the vision inspection unit 50 picks up the sem conduct or
devices 1 in a plurality of lines by the transfer tool 600, and then noves
t he pi cked-up sem conductor devices | to one direction with a constant
speed or through steps, thereby capturing i nages of the sem conductor
devices | positioned within the FOV of the canera. 10As aforenentioned, the
vi si on i nspecti d¥ Wi BATERpE ardS. pinegy s brior IsPeEimaBWdt tsompiyeies 1
after the transfer tool 600 picks up the sem conductor devices 1 in a
plural ity 3R @mnges enphmmey o8 therremigaakBeionedensi Icbadiatbercageyecdpng tinge an
upper side of the vision inspection unit 50. Accordingly, an inspection
speed wit hs Hedipéét 1tD 4 te. enmidvanductiovingewglsad the canerbd.osiaghield @aWicwy

i ncreased. | SAs shown in FIG 6, in a case that the vision inspection unit
50 is insttBOVed above the guide unit 110, the vision inspection unit 50 is
installed so as to be novable in horizontal and vertical directions, i.e.,
X-axi ssand Y-axi/s dihgvectin df$;S. dh aad nyvilegvpRinhishediioa tmia)s02 picks eup, tlat  an
upper side of the l|oading unit 100. the vision inspection unit 50 perforns
a vision isaspeatuan dyvideenfiaraplogliey oPlndselyatht v@n&eY &iFe 000 WniRhéespeed to
the tray 2, i.e., the sem conductor devices |, i.e., by perform ng novenent
in an X- axhépidkdé®e sk@McolRERTRIBYIcEN] & IneditRtith WBGHtd QhsaAPYREBBE tHrfugh and Y
directions, a rotation novenent, etc. Accordingly, at the body 10, nmay be
instal | ed S%b,d@le#éﬂytqﬁgt@;ig irffed OF (HIUIHHi AGhaTBE MR RkeOl JhRioh¥P wHinfERR! onal
vision inspection unit 700 and the three-di nensional vi'sion inspection unit

800 i npl en®nf 6fih@%amera.

10 As aforementioned, the vision inspection unit 50 captures images of the
semiconductor devices 1 after the transfer tool 600 picks up the semiconductor devices 1
in a plurality of lines and moves the picked-up semiconductor devices 1 to an upper side
of the vision inspection unit 50. Accordingly, an inspection speed with respect to the
semiconductor devices 1 can be significantly increased.

15 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.c., at an upper side of the loading unit 100.

The vision ingpection unit 50 performs a vision inspection by performing a

20 relative movement with respect fo the tray 2, i.e., the semiconductor devices 1, Le., 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, al 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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one nodule in X and Y directions. As shown in FIGS. 5 and 6, the
vi sion inspection apparatus for a sem conductor device may further conprise
a sorting unit 300 for sorting the sem conductor devices 1 from each ot her

according to inspection results by the vision inspection unit 50, i.e. the
5 two-di nensional vision inspection unit 700 and the three-dinensional
vi sion inspection unit 800. The sorting unit 300 has a simlar

configuration to the |loading unit 100. And, the sorting unit 300 may be
inplenented in plurality in nunber, so that the sem conductor devices 1 can
be sorted into good G defection 1 or rejection 1 (RI'), 10 defection 2 or
rej ecti on ope REle inpeandg¥ deetiang t o i nspection results of the sem conductor
devices 1 Each sorting unit 300 nmay include a guide unit 310
installed at oneé\sshdengf FIG® I oalde,rbe wkion igecion gaasdivsebr a aedicandirdtori ng
unit (not shown) for noving the tray 2 along the guide unit 310. 15The tray
2 can be tdeamsfeyrfedhbyceanirisay fortapshat 30k Wrcert{irpothe strowohdixetwdeicet he

| oadi ng unit 100 and the sorting unit 300. And, the tray 2 may further

i ncl ude arroampich dthayacumiding2@9Anfpectict ppllyd By thet @sibh énspodtionnghiufi, ti.e30RQ, an
enpty tray 2 having no sem conductor devices 1 | oaded thereon.

The enpty tivbalmbiHidna? 0Qi dmyspad by dait 700 ndehd! thirde-Ebnbiosdialidied idpeana Si de
of 20 the loading unit 100 in parallel, and a driving unit (not shown) for
novi ng thentirgdy. 2 al ong the guide unit 210. At the sorting unit 300,
may be additionally installed a transfer tool 620 for transferring the

sem conduct or degy,GeRink R YRERLRASHIBR cbh gt 10300 18569 dhipgobOafq SOr t ed
result by each sorting unit 300, he transfer tool 620 has 't he

g?m:?ﬂ; Ztﬂ:)ér)]r&gﬁh . lu‘?l[t. ahé phhepaf; gﬁ%‘iéfﬁoﬁﬁdpﬁifﬁwfﬁr nbi@BLy, 60 fnfhas a
plfuraliity of 1ines or one line.
semiconductor devices 1 can be sorted into good G, defection 1 or rejection 1 (R1),

10 defection 2 or rejection 2 (R2), ete. according to inspection results of the semiconductor

devices 1

EBach sorting unit 300 may include a guide unit 310 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 310.

15 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 inciude a guide unit 210 installed at one side of

20 the loading unit 100 in parailel, 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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As a final process, upper and/or |ower images of the sem conductor devices
1 are inspected. The sem conductor devices 1 having undergone the final
process are 5 loaded in the tray 2, or are inserted into a reel tape to be
distributed into the market. Therefore, it is required to check whether the
sem conductor devices 1 have been properly | oaded onto the tray 2.
Accordingly, the vision inspection apparatus for a sem conductor device my
conprise a |loading state checking unit installed to be adjacent to the
device receiving 10 grooves 2a of the tray 2, for checking whether the

sem conductor devices 1 have been properly |oaded in the device receiving
grooves 2a. The Wiedrassier negeddl bas Hspeandigustipn rsimilae withohe vdersmeddocde
perfornms a vision inspection with respect to the sem conductor devices 1

t hr ough t tiensfer foolh(y ard bissa stiMisairy i1sd ploralits pllénds on caplieg-at us for a

sem conduct or device conprises a two- 15 di mensional vision inspection
step of capturi dg 4 fregeprbarss,olppai Aedigr Rwewomagaserishonahicshdpeorofevane lor
nore sem conductor devices 1, by irradiating |light froma two-di nensi ona

| i ght souraceifgheeted Binesémispebicioondesurcth alc @aBngfundpygene dnd finelvprocsssr hi@ces of
t he sem conductor devices 1, and then by photographi ng the inspection
surface Slemkd inhhechal i2gbt afar @Eetdieintove-rekl nems icobaldidvilghéd Fooirieenméili@thas
been irradiated by using a 20 two-dinensional canera 720 and a

t hree- di mEmgictna) itvisSte@irbd3peGktioRIRtRP B¢ @apiondiag: idewges florawebbainni ng a
t hr ee- di nensi onal shape of the sem conductor device I, by irradiating |ight

froma th@@gmgkm@ﬂﬁhgﬂ@uhéhgpg.source 810 to the inspection surface S
i nspected in the two-dinmensional vision inspection step, and then by

phot ogr aphi ng t b\%ci}ﬂa > LhOR AN fr@ﬁﬁ;ti?n Oa%gﬁ'amgi 16 ol deBiontit QB UBECce may

t hree-di nensional [ig source 810 ha en irradiated by using a

three-di n%ﬁ@b?ﬁt‘?g é&e@i{ﬂﬁ%ﬁa%z&erki\r}% unit ihQEING Bl %Q@én?@@lthev- cﬁjic%.nrel:{]@i‘?ﬁm I on

step and t nsiona sion 1 nspection’step may be sinmultanreously
per f OrlU?d;;%rdAo‘lvgg rZQ%E'tl\a/c[e th 2? fcﬁrecrlm&g% lv\%te{.hgpIh%fsehiqgontdﬂﬁbpid%?ési Pﬂg\lfe l\)/c!,e on
I nspecti ol step, the ree-di nensi al vision'i nspection step nmay
properly loaded in the device receiving grooves 2a.
The vision inspection apparatus for a semiconductor device performs 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-

15 dimensional vision inspection step of capturing image for obtaining a two-dimensional
shape of one or more semiconductor devices I, 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 onio
which light from the two-dimensional light source 710 has been irradiated by using a

20 two-dimensional camera 720,; and a three-dimensional vision inspection siep of
capturing image for oblaining a three-dimensional shape of the semiconducior device 1,
by irradiating light from a three-dimensional light source 810 {o 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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5be perf or ned. As shown in FIG 9A, the two-dinensional vision

i nspection step may be perfornmed in a state that one or nore sem conductor
devi ces 1 have been noved or stopped. As shown in FIG 913, the

t hr ee- di nensi onal vision inspection step nay be perforned as the

t hr ee- di nensi onal canera 820 scans the inspection surface S while 10
relatively noving to the next sem conductor device | for a two-di nensional
after the two-di nensional vision inspection step. In FIG 9a, FOY indicates
a capturing region by the two-dinensional canmera 720, and PA indicates a
capturing region by the three-di nensional canera 820. 15The foregoing
enbodi mentb§ehitrdadRddit wisa Byes-diecasipndcemstaaral. and are not to be construed
as limting thelpresent di scl osure. The present teachings can be readily
appl i ed to ot herTheypesliotnappdratios ésspedhinssteesod itht itlone-dinénsicendediano be
illustrative, and not to limt the scope of the clains. Many alternatives,
nmodi fi cat iimmsc}ticalrbnbp/majf &t isomgtaneduslshperppad eAttemati tdhp sdtes keinpidon pf thee art .
The features, structures, nethods, and other 20characteristics of the
exenpl ary teodlodemsbniab videadnipoetbrheeeitie thege-dimeatot] védon mspaibOYSpWas t o
obtain additional and/or alternative exenplary enbodi nents. As the
present f éaturfesndiay be enbodied in several fornms without departing from
the characteristics thereof, it should al so be understood that the

above- descri bedA@rrmwnrmﬂWGam na¢ thvbMitheskidnal ando®findpheidekrbl sapfoet he
foregoi ng description, unless otherw se specified, but rather should be

const r ued pbit@agdyinh tshitd tHal %n@QﬂHﬁo@%e@ﬁfzdrﬂ%@tok rc‘le{fllﬂ@s a%%@dfeen Gh@lelBor and
t herefore aII changes and nodifications that fall within the netes and

bounds of sso&sg e! L dTBho it {tﬁv%emk%&&g&peﬁlm %@mﬂh}ép&%ﬁ%@ fal figrefore

i ntended to be enbrace e appende al s
performed as the three-dlmensionai camera 820 scans the inspection surface S while

10 relatively moving to the next semiconductor device | for a two-dimensional after the
two-dimensional vision inspection step. In FIG. 9a, FOV indicates a capturing region
by the two-dimensional camera 720, and PA indicates a capturing region by the three-

dimensional camera 820.

15 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

20 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 characteristies thereof, it should alsoe be understood that the above-described
embodiments are not limited by any of the details of the foregoing description, unless
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1. Avision inspection apparatus for a sem conductor device, the apparatus
conprising a vision inspection unit for performng vision inspection with
respect to at | east one sem conductor device by capturing i mage of the

sem conductor device and anal yzing the captured i nage, wherein the vision

i nspection unit conprises: a two-di nensional vision inspection unit

i ncluding a two-di nensional |ight source for irradiating |ight onto an

i nspection surface of one surface of an upper and a | ower surfaces of one
or nore sem conductor devices to be inspected, and a two-di nensional canera
for capturing image of the sem conductor device so as to obtain a

t wo- di mensitengiseshepBedypuptithes ghaipt bagonsrapdbraagly widhin als scanstas dsfinehint he
light fromthe two-di nmensional |ight source has been irradi ated; and

a three- ditheappaded cldiss.omd thepdoei dhchamiges pmt medifigtians tae éaltiwidins ilenal

| ight source for irradiating light onto the inspection surface inspected by
t he two- dimsesashbdunds sif die ¢laispe ot egrivalmits of andh metehred bdimBnse dradfoaner a
for capturing image of the sem conductor device so as to obtain a

t hr ee- di menshdutlab bsleapeadey bphiat Qgeaddl signishe i nspection surface onto which
the light fromthe three-di nensional |ight source has been irradiated,
wherei n the two-di nensional vision inspection unit captures imge for

obtai ning a two-di nensi onal shape of a sem conductor device in a state that
one or nore sem conductor devices have been stopped, and the

t hree-di nensi onal vision inspection unit scans the inspection surface while
relatively noving to a next sem conductor device for a two-di nensional

vi sion inspection after the two-di nensional vision inspection operation.

2. A vision inspection apparatus for a sem conductor device, the apparatus
conprising a vision inspection unit for performng vision inspection with
respect to at |east one sem conductor device by capturing i mage of the

sem conduct or device and anal yzing the captured i nage, wherein the vision

i nspection unit conprises: a two-di nensional vision inspection unit
including a two-di nensional |ight source for irradiating |light onto an

i nspection surface of one surface of an upper and a | ower surfaces of one
or nore sem conductor devices to be inspected, and a two-di nensi onal canera
for capturing image of the sem conductor device so as to obtain a

t wo- di nensi onal shape by phot ographi ng i nspection surface onto which the
light fromthe two-di nensional |ight source has been irradi ated; and

a three-di nensional vision inspection unit including a three-dinmensional

| ight source for irradiating light onto the inspection surface inspected by
t he two-di nensi onal vision inspection unit, and a three-di nensi onal canera
for capturing i mge of the sem conductor device so as to obtain a

t hr ee- di nensi onal shape by phot ographi ng the inspection surface onto which

the light fromthe three-di nensional |ight source has been irradiated,
wherein the three-dinensional |ight source and the three-di nensional canera
are arranged to be symmetrical to each other based on a normal I|ine

per pendi cul ar to the inspection surface.
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3. A vision inspection apparatus for a sem conductor device, the apparatus
conprising a vision inspection unit for performng vision inspection with
respect to at |east one sem conductor device by capturing i mage of the

sem conductor device and anal yzing the captured i nage, wherein the vision

i nspection unit conprises: a omsxMigensi onal vi si on i nspection unit

i ncluding a two-di nensional |ight source for irradiating |ight onto an

i nspection sutface® ofiSIOMEINERACH AR cARPATAEK (Ppér SEREOR W‘é‘?ﬂeldc‘élﬁ?f e PRI
or more C%Sl?)] 1§191quﬁ§181§ ]lrg?%{' u%ﬁ%m tCTOlb elfdl&ﬁ)lﬁ_{c\;lglgn lﬁ@gctﬁ)ntwﬁﬁ %E@&%b gpl%list%%g‘er a
for captur e sem conduct or device obtain a

t wo- di mmm@n@hct@hdmcdajoypdwtwgugamlrﬂgegoﬁ tigp eahicomiveton f dovéccoatd andliyeingt the

| i ght from e two-di nensional |ight source has been irradi ated; and

a t hr ee“BPHERLMBEAI vi sion inspection unit including a three-dinensional
l'ight source §Q&rein thedisfthiiRGebi@iniOnthrisBe i nspection surface inspected by
t he two-di nensional vision inspection unit, and a three-di nensional canera
for capturinga ¢wgen@f81mhlev1wminm¢dmt wnit delidies 8 waslimensittahiightasource for

t hr ee- di.ne SlO e b hot ogr.aphi t he.i nspection surface ont

the 11 gHEPRish B ARF B MipfrlRe ROHAR b1 Ehit “EebT LR ubPBEH 1 PGl ae"
wher ei n phB 61 hbreendtdiashbradlicdsit@be irSpeti&® and e txtrblﬂuﬁé'l{sﬁﬁraﬂtdﬁ%w lf&rlﬁbtuﬁﬂger a
are arranged with an angle of 100 -45 with respect to a nornal |ine

per pendiiBagaet the semicondugiercdqvine spuastlacbtain a two-digengipgal shpnsr bt notegraphipgone
of clai m?s %ct}og gllfewhecﬁﬁ% rkvﬁlgﬁ t‘h@ﬁl @tnﬁ&%' ﬁlgaLwocaﬂ%’n@io 1§l ﬁ ﬁtag(gﬁge Ihr?]i bﬁg'an
lp ace. % e

paraIIeI Ul Ayt ot |on BSur
appar at utsadi):itcdt,laadm 1, vvherel n one of the three-di rren5| onal Ii ght source and
the three-di nmensional canera . is arranged in_parallel to a normal |ine

per pendi cul ar? tlée@cqlialeﬂﬁglgs@éefW%thla% gnit awmnﬁﬂea Htl%élm%wawld@éépwq fran
i ncl i natluﬁpatﬁl%q @t B@ﬁ%g FI) E&H}In sluif;ag Hﬁﬁ&? O)}fﬂl@%&lo%ﬂm%hﬁoﬁd"%&?ﬁ 1 t101he

surface. rat us any one clainms 1
sem conduionl divecdmensiboddecheranfoa chptaying avagegofahp lsemabndyctaf dedexcl soas to

receivin ara us of .any one of cl ai to 3,
Fur ¢ hor OBalfbt T Pgresteiops! hape DY PRACEEP HEINS IPBICRRaHAREF PRAGH RS e N
sem congugt @k tlﬁ%&ﬁﬁﬁexﬁ%nﬁﬂ%&%d}% RasHébAh ﬁf-ﬁ&&POS' te to the inspection
surface of the sem conductor device,

wherein the two-dimensional vision inspection unit captures image for obtaining a two-
dimensional shape of a semiconductor device in a state that one or more semiconductor devices
have been stopped, and the three-dimensional vision ingpection unit scans the inspection surface
while relatively moving to a next semiconductor device for a two-dimensional vision inspection

after the two-dimensional vision inspection operation.

2. A vision inspection apparatus for a semiconductor device, the apparatus
comprising 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
capiured unage,

wherein the vision inspection unit comprises:

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 photographing
inspection surface onto which the light from the two-dimensional light source has been

irradiated; and
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wherein the vision inspection unit inspects the inspection surface of the
one or nore sem conductor devices transferred by the one or nore transfer
t ool s. 8. The apparatus of any one of clainms 1 to 3, wherein the

t wo- di mensi onal light source is an LED |Iight source, and the

t hr ee- di nensi othade-diinghtiosd wisten inspatib@agseir idchghig s thuecdimensional light sobhe: for
apparatus of any one of claing 1 to 3, wherein the two-dinensional |ight
source FRAAHESTET BPGriar FPegIon FgReT HEPGFCUps RdVOrHGmarsiprasts ghipsigetion
I'i ghti ngn% 0l Qr Sehrdd-@hlch 88nANGLES fo@@gpthﬁ%]hh@ dmheughichduct delcenh &rgm
one anot her. 10. The apparatus of claim9, wherein the plurality of

| i ght i ngblgmou gseedimpnsiveal shapé by phbtoghaphing the duspedtiostsatthedonto Winstetts light

l'ighting angle bel.ow 300 with respect to.the inspection surface of the

seni c_ongﬁg}@P%S‘?ﬂ%’é‘?ﬁsmnal\,ﬁé’t50%%‘5%?}6?1? Hlﬁrél‘aril “group installed to have a

l'ighting anglgnh@tin3the- (19&-WinddAsioBAPASHKt bAurtd@nll N eGikdcOfmeHEibagd ecadlers NRe

sem conduct or devi ce; and a third lighti n]g group installed to have a
1

| i ght i ngraagt do ¢ spomgfridal foeengle other bascHeni anepeet lempeperfdigéard theniwspection
senicon%% r devi ce. 11. A vision inspection nethod for a

sem conductor device, the nmethod conprising: a two-di nensi onal

vi sion inspection step of capturing inmage for obtaining a two-dinensional
shape of a sem conductor device, by irradiating light froma

t wo- di mensi onal | ifyRtisieR ERECHAR APRATAYHS PIC 1 SHNKQPIURY SfVishe theurppiaiugf
upper a : -Qr L COFE r : ,
Pepect oI p AL cHbn AR 1 pel BT ERRAIELRR, PR LEBR1 1 altEnst one
| i ght f samctiliictonodadicrebsiapakink i ighige safutheesdnasoiimetor | daviadi atdednddyzingithg a
t wo- di nensi onal canera; and a three-dinensional vision inspection
step of “YUYELIPHF- i mage for obtaining a three-dinensi onal shape of the

sem conduct oryQeMh ¢ vil¥n ifdpBdiAtdnitGohi@its: from a three-di nensi onal |ight
source to the inspection surface i nspected in the two-dinensional vision

i nspecti on staefpyo-dimknsioeal Byiophotpegrapimihgctuding ndpecthermsiaal tightesoanteofor
whi ch | }r t f rgrg]?éhe t hr :ee-di.m::nsifonalf I irgsgltf source has a(l!)}]xglen i rradi.at edfby
usi ng_ a'TAISRE IR REICGHafSRSgHRP gurtace of oncspriaghar i PRRS B Llogichifices o
wher ei NoAd1er th¥R-senfRAghABRdcvYdes kPP IRFRAE haa St &Rind@sionlBcamera for capturing
t hree- di nensi onal vision inspection step are sinultaneously perforned.
image of the semiconductor device so as to obtain a two-dimensional shape by photographing
inspection surface onto which the light 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
{rom the three-dimensional light source has been irradiated;
wherein the three-dimensional light source and the three-dimensional camera are
arranged with an angle of 10° ~45° with respect {0 a normal line perpendicuiar to the inspection

surface.

4. The apparatus of any one of claims 1 to 3, wherein the two-dimensional camera

is arranged in parallel to a normal line perpendicular to the inspection surface.

5. The apparatus of claim 1, wherein one of the three-dimensional light source and



13. The nmethod of claim 11, wherein the three-dinensional vision inspection
step is perforned after conpletion of the two-di nensional vision inspection
st ep. 14. The method of claim 11, wherein the two-di nensional
vi sion inspection step is perforned in a state that one or nore
sem condluc tloee-demins@aalheargerbae nrshgap ed parallel to awd@nel ninthgerpendicular to the
t hr ee- di.nensi onal _vi sion inspection step | s perfonned as tgre )
t hr ee- diltBALIBnS cEnaih thec aher iharmmesdewtth o wehnatis Wele &ropeparerpw] yine
novi ng tenRndieth: S8R ﬁlgv\g(ggﬁ%%rf&%yi ce for a two-dinensional vision
I nspection after the two-di nensional vision inspection step.

6. The apparatus of any one of claims 1 to 3, wherein the semiconductor device is

loaded in a tray having a plurality of device receiving grooves.

7. ‘The apparatus of any one of claims 1 to 3, 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 any one of claims 1 to 3, wherein the two-dimensional light

source is an LED light source, and the three-dimensional light source is a laser light source.

9. The apparatus of any one of claims 1 to 3, wherein the two-dimensional light
source includes a plurality of lighting groups having at least one of lighting colors, lighting

angles, and lighting intensities different from one another.

10.  The apparatus of claim 9, wherein the plurality of lighting groups comprise:

a first lighting group installed to have a lighting angle below 30° with respect to the
inspection surface of the semiconductor device;

a second lighting group installed to have a lighting angle of 30°~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

mnspection 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
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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 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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