SEMICONDUCTOR PACKAGE INSPECTION APPARATUS AND SEMICONDUCTOR PACKAGE
INSPECTION METHOD USING THE SAME BACKGROUND OF THE INVENTION 5Field of the Invention
The present invention relates to a semiconductor package inspection apparatus and a semiconductor
package inspection method using the same. More particularly, the present invention relates to a
semiconductor package 10 inspection apparatus and a semiconductor package inspection method using

the same that are capable of simuItanoeousléghgto%a%hin%glraooluralit Sf side images of a semiconductor
package to be inspecte%ﬁ%ﬁff@ Ifll%%%?erlﬁn]apt SBmiddnductor ga%%y% ﬁlgﬁi] a¥8ctilinear transfer 15path

to determine whethergr, ot in: semiconducinr BREkags, i defectives Description githe Related Art An

optical photography method is widely used to 20 determine whether or not a semiconductor package is
defective. A method of photographing a region of a semiconductor package to be inspected and
comparing the photographed image with a reference image or reference data to determine whether or not
the semiconductor pack&g&GROUND OF THE INVENTION

5 Field of the Invention
The present invention relates to a semiconductor
package inspection apparatus and a semiconductor package
inspection method using the same. More particularly, the
present invention relates to a semiconductor package
10 inspection apparatus and a semiconductor package
inspection method wusing the same that are capable of
simultaneously photographing a plurality of side images of
a semiconductor package to be inspected while transferring
the semiconductor package along a rectilinear transfer
15 path to determine whether or not the semiconductor package

is defective.

Description of the Related Art
An optical photography method 1is widely wused to
20 determine whether or not a semiconductor package 1is
defective. A method of photographing a region of a
semiconductor package to be inspected and comparing the
photographed 1image with a reference image or reference
data to determine whether or not the semiconductor package

25 is defective may be used.



25is defective may be used. For example, whether or not formation of a lead of a semiconductor
package is defective may be determined using an optical photography method. In order to determine
whether or not formation of such a semiconductor package 5 is defective, side images of the
semiconductor package must be photographed. A method of photographing side images of a
semiconductor package Includes lowering the semiconductor package into a photographing space,
photographing the 10 semiconductor package in the photographi%% space, and lifting the semiconductor

package to obtain a sideimage B the seimicbRanctsr patkage ks hethod? phoigraphifg efficiency
may be lowered, gnd. in, g progess ot photographing a plurality, of sides of the semiconductor 15package,

inspection efficiency may be furthéer lowered. Also, a conventional semiconductor package is

configured to have a spructiyre inyhieB@rleaeh servikighasi a contactpeint-whep thesesiigonductor
package is mounted on a board protrudes. In recent years, however, a quad 20 flat no lead (QFN)
semiconductor paekdge has beert maimyaséedras afsesmiconductornpackage withr a pectkadiag lead being
removed. A protruding lead, which is Included in the conventional semiconductor package, is
removedfrom thé 25EERSeniiconduttdr patRage HolevetSit i§ Hetessanf for Package

must be photographed.

A method of photographing side images of a
semiconductor package includes lowering the semiconductor
package into a photographing space, photographing the

10 semiconductor package 1in the photographing space, and
lifting the semiconductor package to obtain a side image
of the semiconductor package. In this method,
photographing efficiency may be lowered, and, in a process
of photographing a plurality of sides of the semiconductor

15 package, inspection efficiency may be further lowered.

Also, a conventional semiconductor package is
configured to have a structure in which a lead serving as
a contact point when the semiconductor package is mounted
on a board protrudes. In recent years, however, a quad

20 flat no lead (QFN) semiconductor package has been mainly
used as a semiconductor package with a protruding lead
being removed.

A protruding lead, which is included in the
conventional semiconductor package, 1is removed from the

25 QFN semiconductor package. However, it 1s necessary to



Inspect whether each side of the semiconductor package is defective. For example, it may be necessary
to determine whether gaps between lead terminals provided at the respective sides of the QFN
semiconductor package are 5 uniform, a phenomenon (a smear phenomenon) in which terminals spread
during a singulation process occurs, or a portion insufficiently filled with a molding material or a crack is
present at the sides of the semiconductor package. 10lt is necessary to Inspect whether or not the bottom
of the QFN semjconductor package is defective. The bottom of the QFEN semiconductor package may be

basically inspectéd iy MarkiAg inspactior 6F GinténsidlT inSpaafion “HEAIRD, BAMPIES of Yefects that
may be found thropghingpectiop of the hottam of the QFN, semicanductor package may include

scratches, cracks, resin bleed, in which a’lead terminal is oxidized during singulation (disconnection or

cutting) thereof writhrtheresyli that 20the colornfihe leadterminal is ghangaddor meltingadn which a
molding material sticks to the lead terminal during a singulation process. Although the QFN
semiconductor packagewas desctibed ad antéxampiin tenabovelutisoecessary ¢e inspect 25whether

or not each side and/or a bottom of a semiconductorpackageisdefectiveatvarious
5 uniform, a phenomenon (a smear phenomenon) in which

terminals spread during a singulation process occurs, or a
portion insufficiently filled with a molding material or a
crack 1s present at the sides of the semiconductor
package.

10 It is necessary to inspect whether or not the bottom
of the QFN semiconductor package is defective. The bottom

of the QFN semiconductor package may be Dbasically

inspected using marking inspection or dimension
inspection.
15 Also, examples of defects that may be found through

inspection of the bottom of the QFN semiconductor package

may include scratches, cracks, resin bleed, in which a

lead terminal is oxidized during singulation

(disconnection or cutting) thereof with the result that

20 the color of the lead terminal is changed, or melting, in

which a molding material sticks to the 1lead terminal
during a singulation process.

Although the QFN semiconductor package was described

as an example 1in the above, 1t is necessary to inspect

25 whether or not each side and/or a bottom of a



semiconductor manufacturing equipment for sawing and placement, pick and placement, WLP pick and
placement, and 3D inspection of the semiconductor package. 5Efficiency of an inspection process of
determining whether each side or a bottom of a semiconductor package is defective may decide
efficiency of a process of manufacturing the semiconductor package. Consequently, a method of
efficiently inspecting whether or not the 10 surface of a semiconductor package is defective is required.
SUMMARY OF THE INVENTION Therefare, the present invention has been made in 15 view of the
above problems it ’HS Gbfect ofthe BraSent invention 0 rovitc a seritondubor Fatkage

inspection apparatys anda semiconducter package inspecfion methodising the, same that are capable

of simultaneously photographing a plurality of side images of 20 a semiconductor package to be
inspected whilegnansfering, theisemigandycter package atongoa cectlingaptranstespath o efficiently
determine whether or not the semiconductor package is defective. In accordance with an aspect
of the present 25inventipas theoabove aind cther objetts tan hecadecarmplished

5 Efficiency of an inspection process of determining
whether each side or a bottom of a semiconductor package
is defective may decide efficiency of a ©process of
manufacturing the semiconductor package. Consequently, a
method of efficiently inspecting whether or not the

10 surface of a semiconductor ©package 1is defective 1is

required.

SUMMARY OF THE INVENTION
Therefore, the present invention has been made in
15 view of the above problems, and it 1is an object of the
present invention to provide a semiconductor package
inspection apparatus and a semiconductor package
inspection method wusing the same that are capable of
simultaneously photographing a plurality of side images of
20 a semiconductor package to be inspected while transferring
the semiconductor package along a rectilinear transfer
path to efficiently determine whether or not the
semiconductor package is defective.
In accordance with an aspect of the present

25 invention, the above and other objects can be accomplished



by the provision of a semiconductor package inspection apparatus comprising a pickup part configured to
be transferred in directions parallel to an x-axis direction and a z-axis direction, which are perpendicular to
each 5 other, to be rotated about the z axis, and to suck semiconductor packages to be inspected, a first
vision unit for photographing first to fourth side surface images of each of the semiconductor packages
transferred while being sucked by the pickup part, first to fourth 10 reflection units for reflecting the first
side surface ima&e to the fourth side surface ima%?ergqf each of the semiconductor packages transferred

while being sucked By the PICKUp &t s that the TEE GidIBA Gt Eark 5iotograph Hhé first Side surface
image to the fourth side_ 15 sur gm%egof %aclbgfctip@psergigggq%tgﬁP@%@g%s, first and second

re-reflection units for re-reflecting the third"and fourth side surface images reflected by the third reflection

unit and the foutthaefectior anit to thedist vision wita semicenductokpaskagediarsfer part 20
provided between a first region in which the first reflection unit and the second reflection unit are disposed
and a second region m whielx five thirdeeflection uriit] the foueth reflactioniunit, ahe first reargflection unit,
and the second re-reflection unit are disposed, the 25semiconductor package transfer part functioning as
a semiconductor-p&ckage-fransfer gathrftfan fiftitHinationSpart foPflufinatifgt lighPto & Eemiconductor
packages transferred \(/)vrrllciltla1 (p&iﬂg sggléﬁg bé/ the,C iC|%J£ part. The segnicond%cltc]grs @ackage inspection

apparatus may ‘5 further comprise & semiconductor pack%%%pseucptp?y parf'comiprising a table having

loading groovesfor @ligning thesemicgndugtor packages and anunioading part for unjoadiag the
inspected semiconductor packages based on inspection results. 10The distance deviation between a first

light path of each of the semiconductor packages transferred while
being sucked by the pickup ©part, first to fourth

10 reflection wunits for reflecting the first side surface
image to the fourth side surface image of each of the
semiconductor packages transferred while being sucked by

the pickup part so that the first wvision wunit can
photograph the first side surface image to the fourth side

15 surface image of each of the semiconductor packages, first
and second re-reflection units for re-reflecting the third

and fourth side surface images vreflected by the third
reflection wunit and the fourth reflection wunit to the

first wvision unit, a semiconductor package transfer part

20 provided between a first region in which the first
reflection wunit and the second reflection unit are
disposed and a second region in which the third reflection

unit, the fourth reflection unit, the first re-reflection

unit, and the second re-reflection unit are disposed, the

25 semiconductor package transfer part functioning as a



from the first side surface of each of the semiconductor packages to the first vision unit via the first
reflection unit, a second light path from the second side surface of each of the semiconductor packages to
the first vision 15 unit via the second reflection unit, a third light path from the third side surface of each of
the semiconductor packages to the first vision unit via the third reflection unit and the first re-reflection
unit, and a fourth light path from the fourth side surface of each of the 20 semiconductor packages to the
first vision unit via the fourth reflection unit and the second re-reflection unit mfﬁabe,within a depth of

focus of the firstViSion GAiE S E T THESE ight patit'to the O light Path hay haVe tha saife length.
25The first reflegtion unit js Gaonfigured.to be moyable in atﬁ?éecgi&ﬁiaéSH%Q‘%iESt%@Q%B%@Efmm the first

side surface of each of the semiconductor packages to the first reflection unit, the third reflection unit is
configured to be movable inea ditectionralong the thiedh Hghteatp framthe dhird side surface of each of
the semiconductor packages to the third reflection unit, and the first re-reflection unit is configured to be
movable along a y axisTHerperricutanttittieox axisiakddhe Z axise Fheseceng sefldotion uai is configured
to be 10 movable in a direction along the second light path from the second side surface of each of the
semiconductor pAcKaGEs totHBedRd réflectidh-GRit. AU C L tHe fobfth fiBctio'BRitYs coRfidured to be

movable inadil}:egrgggliaslg?l%tge tcoa%q]eli%hg\PPrggfrfcr)%ding grooves for aligning the
semiconductor packages and an unloading part for unloading
the inspected semiconductor packages based on inspection
results.

10 The distance deviation between a first 1light path
from the first side surface of each of the semiconductor
packages to the first wvision unit via the first reflection
unit, a second light path from the second side surface of
each of the semiconductor packages to the first wvision

15 unit wvia the second reflection unit, a third light path
from the third side surface of each of the semiconductor
packages to the first wvision unit via the third reflection
unit and the first re-reflection unit, and a fourth 1light
path from the fourth side surface of each of the

20 semiconductor packages to the first wvision unit wvia the
fourth reflection unit and the second re-reflection unit
may be within a depth of focus of the first vision unit.

The first 1light path to the fourth light path may
have the same length.

25 The first reflection unit is configured to be movable



15 the fourth side surface of each of the semiconductor packages to the fourth reflection unit, and

the

second re-reflection unit is configured to be movable along a y axis perpendicular to the x axis and the z
axis. 20

The first vision unit may be configured to be movable along a y axis perpendicular to the x
axis and the z axis to change focus based on a size of each of the semiconductor packages. 25The

semiconductor package inspection apparatus may further comprise a second vision unit disposed under

the semiconductor package transfer r§:>art to photo%:ﬂgh a bottom image of each of the semiconductor

packages transfetred by the Pickip
central region thergof, anddthe second yision ynit may he disposed.under, the through holg,af the

illumination part to photograph the bottom image of each of the semiconductor packages through the

art"STHe Murhiriation patt may ™

ave & fPolgihdlet6¢med at a

through hole of the-30illugrinatien partani ¢, The illumiratiem pad may be-dispesed.apart from or in parallel
with the second vision unit in the x-axis direction to illustrate light to the semiconductor package transfer

part.

5
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15

20

25

configured to be movable in a direction along the third
light path from the third side surface of each of the
semiconductor packages to the third reflection unit, and
the first re-reflection unit is configured to be movable
along a y axis perpendicular to the x axis and the z axis.

The second reflection wunit 1is configured to be
movable in a direction along the second light path from
the second side surface of each of the semiconductor
packages to the second reflection unit,

the fourth reflection wunit 1s configured to Dbe
movable in a direction along the fourth light path from
the fourth side surface of each of the semiconductor
packages to the fourth reflection unit, and

the second re-reflection unit is configured to be
movable along a y axis perpendicular to the x axis and the

z axis.

The first vision unit may be configured to be movable
along a y axis perpendicular to the x axis and the z axis
to change focus Dbased on a size of each of the
semiconductor packages.

The semiconductor package inspection apparatus may



15The illumination part may be disposed under the semiconductor package transfer part so that the
illumination part may be apart from or parallel with the second vision unit in the x-axis direction.

The illumination part may be provided at the second 20 vision unit. The unloading part may comprise
trays, on which the semiconductor packages are loaded based on the inspection results of the
semiconductor packages, and at least two unloading tray transfer units for transferring the trays. 25The
side images of the semiconductor gackages received and ali‘gned in the loading grooves of the table may

be photographed and ifsp&iEd white the $effiEondlictorPackigss dreansfarrdd Eiong the
semiconductor package, transfer paLtin g state inwhich tiggrscer@igoggggg&r%gﬁcléaqga&@@nsucked by the

pickup part, the semiconductor packages are loaded on the trays based on the inspection results, and the
trays are dischargeddydhe andoading thay transfeunits: Ad puaccosdanee withrar aspeet,of the present
10 invention, the above and other objects can be accomplished by the provision of a semiconductor
package inspectiba methodomagmwomprise a rotation step rotating semiconductor packages picked up by
the pickup part about the z axis by a predetermined angle (a), a transfer step transferring 15 the
semiconductor packagés' ickédUp by the pickap paffalond the Semicontilittordackagetranster part and
a photograph stg photggrrlq:g:tg g grst t% Lougkrllesrid% gurfa%e im&g@es gg eacQ o{] Ehsei%%miggrilguctor
packages by the irst vision unit while’the iIIumlna?ion’pa?tl uminating ﬁ%

may be disposed under the through hole of the illumination
part to photograph the Dbottom image of each of the
semiconductor packages through the through hole of the

10 illumination part.

The illumination part may be disposed apart from or
in parallel with the second vision unit 1in the x-axis
direction to illustrate light to the semiconductor package
transfer part.

15 The illumination part may be disposed under the
semiconductor package transfer part so that the
illumination part may be apart from or parallel with the
second vision unit in the x-axis direction.

The illumination part may be provided at the second

20 vision unit.

The unloading part may comprise trays, on which the
semiconductor packages are loaded based on the inspection
results of the semiconductor packages, and at least two
unloading tray transfer units for transferring the trays.

25 The side 1images of the semiconductor packages



20 to the semiconductor packages transferred along the semiconductor package transfer part. The
rotation step rotating the semiconductor packages picked up by the pickup part about the z axis by the
predetermined angle (a) may be carried out while the 25semiconductor packages picked up by the pickup
part are transferred along the semiconductor package transfer part. The semiconductor package
inspection method may further comprise a re-rotation step rotating the semiconductor packages picked up
by the pickup part about 30the z axis by a predetermined anggle (Q}gb =-a+ 90*N%%r b=(90-a)+
(90*N): where, NTR&y betart teger) et the pHtographstef. 9 °THeSemicondtcto? package
inspection metfip may fyuthes Somprissan auiipy Rhalograplisien photoglapRing.abetiem image of
each of the semiconductor 5packages picked up by the pickup part.

packages are transferred along the semiconductor package

transfer part 1in a state 1in which the semiconductor
5 packages are sucked by the pickup part, the semiconductor
packages are loaded on the trays based on the inspection
results, and the trays are discharged by the unloading

tray transfer units.

And 1in accordance with an aspect of the present

10 invention, the above and other objects can be accomplished

by the provision of a semiconductor package inspection

method may comprise a rotation step rotating semiconductor

packages picked up by the pickup part about the z axis by

a predetermined angle (a°), a transfer step transferring

15 the semiconductor packages picked up by the pickup part

along the semiconductor package transfer part and a

photograph step photographing first to fourth side surface

images of each of the semiconductor packages by the first

vision unit while the illumination part illuminating light

20 to the semiconductor ©packages transferred along the
semiconductor package transfer part.

The rotation step rotating the semiconductor packages
picked up by the pickup part about the 2z axis by the
predetermined angle (a°) may be carried out while the

25 semiconductor packages picked up by the pickup part are
transferred along the semiconductor package transfer part.

The semiconductor ©package inspection method may
further comprise a re-rotation step rotating the
semiconductor packages picked up by the pickup part about

30 the =z axis by a predetermined angle (b°) (b° = -a° +

(90*N) ° or b°® = (90 - a)°® + (90*N)°; where, N may be an



The auxiliary photograph step may be carried out using the illumination part used at the photograph step
or an additional illumination part. The photograph step may comprise a process of moving 10 the first
vision unit to adjust a focus of side images of each of the semiconductor packages based on a size of
each of the semiconductor packages picked up by the pickup part. At the photograph step, the first vision
unit may be 15movable in the y-axis direction or the z-axis direction. The photograph step may
comprise a process of moving a second vision unit in the z-axis direction or changing a z-axis height of

the pickup part t3'&8{Uet A BEUS bf A ottd Wah@ ot eackFof the semiconductor packages based 20 on
a thickness of each of the semiconductar, packages. picked up hy.the piekup pad. 4 The.sgmiconductor

package inspection method may further comprise a semiconductor package unloading step unloading the
inspected semicanducter packages tas25differant trays based:gn the mspestengasults at the photograph

step- photographing a bottom image of each of the semiconductor
5 packages picked up by the pickup part.

The auxiliary photograph step may be carried out
using the illumination part used at the photograph step or
an additional illumination part.

The photograph step may comprise a process of moving

10 the first vision unit to adjust a focus of side images of
each of the semiconductor packages based on a size of each
of the semiconductor packages picked up by the pickup
part.

At the photograph step, the first vision unit may be

15 movable in the y-axis direction or the z-axis direction.

The photograph step may comprise a process of moving
a second vision unit in the z-axis direction or changing a
z-axis height of the pickup part to adjust a focus of a
bottom image of each of the semiconductor packages based

20 on a thickness of each of the semiconductor packages
picked up by the pickup part.

The semiconductor package inspection method may
further comprise a semiconductor package unloading step
unloading the inspected semiconductor packages to

25 different trays Dbased on the inspection results at the

10



5BRIEF DESCRIPTION OF THE DRAWINGS The above and other objects, features and other
advantages of the present invention will be more clearly understood from the following detailed
description taken in conjunction with the accompanying drawings, in which: 10FIG. 1 is a view showing a
semiconductor package inspection apparatus according to the present invention; FIG. 2 is a view
showing an inspection process carried out by a vision inspection part constituting the semiconductor
package inspection apparatus according to 15the present invention; FIGS. 3(a) and 3(b) are a plan
view and a sidep\ﬂg\}%f%)gﬁg&i\feﬁﬁ%owingthevisioninspectionpart
constitutingthesemiconductorpackageinspection apparatus according to the present invention; 20FIG. 4 is
a view showing another embodiment of the vision inspection part constituting the semiconductor package
inspection apparatus according to the present invention;

5 BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

10 FIG. 1 is a wview showing a semiconductor package
inspection apparatus according to the present invention;

FIG. 2 is a view showing an 1inspection process
carried out by a vision inspection part constituting the
semiconductor package inspection apparatus according to

15 the present invention;

FIGS. 3(a) and 3(b) are a plan view and a side view
respectively showing the vision inspection part
constituting the semiconductor package inspection
apparatus according to the present invention;

20 FIG. 4 is a view showing another embodiment of the
vision inspection part constituting the semiconductor
package inspection apparatus according to the present
invention;

FIG. 5 is a view showing yet another embodiment of

25 the vision inspection part constituting the semiconductor

11



FIG. 5 is a view showing yet another embodiment of 25the vision inspection part constituting the
semiconductor package inspection apparatus according to the present invention; FIG. 6 is a block
diagram showing the semiconductor package inspection apparatus according to the present 5 invention;
and FIG. 7 is a flow chart showing a semiconductor package inspection method according to the
present invention. 10DETAILED DESCRIPTION OF THE INVENTION Hereinafter, preferred
embodiments of the present invention will be described in detail with reference to the accompanying

drawings. HoweVeT “H& preSeit fivehtion iS MRt fimited totheBmbadiménts deseribREHisrain and may be

15 variously mogrij{'%t'l'ir@ngmbodiments described herein are provided to allow those skilled in the art to
thoroughly and completely understand disclosed contents, and to sufficiently convey the scope of the

present invention to thosecskilled:ig the artdakthe tigwingssthelsarme 20 similaselements are denoted
by the same reference numerals even though they are depicted in different drawings. FIG. 1 is a view
showing a semipendactor package inspectioprapparatus 000 adtoring o thépresert savention.

5 invention; and
FIG. 7 is a flow chart showing a semiconductor
package inspection method according to the present

invention.

10 DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. However, the present invention is
not limited to the embodiments described herein and may be
15 variously modified. The embodiments described herein are
provided to allow those skilled in the art to thoroughly
and completely understand disclosed contents, and to
sufficiently convey the scope of the present invention to
those skilled in the art. In the drawings, the same or
20 similar elements are denoted by the same reference numerals
even though they are depicted in different drawings.
FIG. 1 is a wview showing a semiconductor package
inspection apparatus 1000 according to the present
invention.

25 The semiconductor package inspection apparatus 1000

12



25The semiconductor package inspection apparatus 1000 according to the present invention may
include a pickup part 210 configured to be transferred in directions parallel to an x-axis direction and a
z-axis direction, which are perpendicular to each other, to be rotated about 5 the z axis, and to suck a
semiconductor package to be inspected, a first vision unit 330a for photographing images of first to fourth
side surfaces of the semiconductor package transferred while being sucked by the pickup part 210, first to
fourth reflection units 321 10for reflecting the first side surface image to the fourth side surface image of

the semiconductStPACkalE thahsfetfed Wit bding BUEKed BY tHEBicktp pat 216 sdtHat the first vision
unit can photog%theﬂr@ siggnsgirgqgge@glaggoto the fogggﬂqee;gggce }magtag}; the ;15 semiconductor

package, first and second re-reflection units 322 for respectively re-reflecting the third and fourth side
surface imagesyefleatediby the third xeflection anitand the faurh reflection wnitto-thedirstyision unit, a
semiconductor package transfer part 20 311 provided between a first region in which the first reflection
unit and the secondcteflectom aniteard dispesedtandasecohdaegiondanivehick the ¢ircekeflection unit, the
fourth reflection unit, the first re-reflection unit, and the second re-reflection unit are disposed, the
25semiconductdrfackagetranstetpart 311 filrctioning 8 aC SBRtiCOucks patkagetransfer path, and

an iIIl_Jmination part ;E%rci]cllé@,inaténg Pg@ts 1;9 th&i%%rggcoqldnuic%or Eggléagef (t)r}gnsé%r(g%% (}\éhglghtﬁgg sucked by
the pickup part 216!

images of first to fourth side surfaces of the
semiconductor package transferred while being sucked by
the pickup part 210, first to fourth reflection units 321
10 for reflecting the first side surface image to the fourth
side surface image of the semiconductor package
transferred while being sucked by the pickup part 210 so
that the first vision unit can photograph the first side
surface 1image to the fourth side surface image of the
15 semiconductor package, first and second re-reflection
units 322 for respectively re-reflecting the third and
fourth side surface images reflected by the third
reflection wunit and the fourth reflection unit to the
first wvision unit, a semiconductor package transfer part
20 311 provided Dbetween a first region in which the first
reflection wunit and the second reflection unit are
disposed and a second region in which the third reflection
unit, the fourth reflection unit, the first re-reflection
unit, and the second re-reflection unit are disposed, the

25 semiconductor package transfer part 311 functioning as a

13



The semiconductor package inspection apparatus 1000 5 according to the present invention is an
apparatus that, with omission of a lifting operation necessary for inspection at a process of picking up and
transferring a semiconductor package which has been singulated,
simultaneouslyphotographingeachsideofthe 10 semiconductor package to be Inspected to determine
whether or not the semiconductor package is defected. Upon completion of a singulation process, the
semiconductor package to be Inspected may be washed, dried in %gg block, and transferred to a

semiconductor FEERAgE T8 SGPply partaido of the SéficoRahetor ag8 inspetiich appaPatus
according to the,prasentinvantiqn, ; ,,  The smisonductor, package supply, part, 100 shown.in FIG. 1 may
include a table 110 having loading grooves 112 for aligning a plurality of semiconductor packages. 20
The table 110 may Inchede-ashget hlogk-atwhichthedoadingrgrosves dd 2for aligning the loaded
semiconductor packages are formed at predetermined Intervals and a turntable at which the loading
grooves and non-loadirigrregiersiinterdect: 26T ke tabslecl 10rmay beitransferped by wstableCtbansfer unit
120 in a§redetermined direction (y-axis direction). Also, the table 110 of the semiconductor package
supply part 100314 be'cohfigtretts bBTotaBE wherrthe'table 1038 traRBferrdd'in thé predetermined
dwecnon(anE%ith omission of a 1lifting operation necessary for

inspection at a process of picking up and transferring a

semiconductor package which has been singulated,
simultaneously photographing each side of the
10 semiconductor package to be inspected to determine whether

or not the semiconductor package is defected.

Upon completion of a singulation process, the
semiconductor package to be inspected may be washed, dried
in a dry block, and transferred to a semiconductor package

15 supply part 100 of the semiconductor package inspection
apparatus according to the present invention.

The semiconductor package supply part 100 shown in
FIG. 1 may include a table 110 having loading grooves 112
for aligning a plurality of semiconductor packages.

20 The table 110 may include a sheet block at which the
loading grooves 112 for aligning the loaded semiconductor
packages are formed at predetermined intervals and a
turntable at which the loading grooves and non-loading
regions intersect.

25 The table 110 may be transferred by a table transfer

14



5 direction). The table 110 is configured to be rotated so that a disposition relationship between a picker
for supplying semiconductor packages and pickup units of the pickup part, which will be described below,
can be adjusted by the table. 10The semiconductor package inspection apparatus 1000 according to the
present invention may Include a pickup part 210 including a plurality of pickup units for respectively
picking up and transferring semiconductor packages to be Inspected, located on the table of the

15semiconductor package suIE)pI part 100. . The pickup part 210 Includes a plurality of pickup units
211. The pickup'Part 210 may trandtér & SerfiloRadctor 5;&%&9 picked by a pickupPHrt transfer unit

220 for transferyng (gf,]e Rigkuppayrt 219 'hrb.a 20 d@rﬁgti%%g)&%%ggo%gg pér&gtio&%\ygich the table

110 is transferred by the table transfer unit 120. As shown in FIG. 1, the semiconductor package
inspection appagsatus 1000 agegording tedhe present inventien insludassa pais of piskup-parts 210a and
210b 25and a pair of pickup part transfer units 220a and 220b. The pickup part transfer units 220a
and 220b are disposed intpaaték Thedespective prolepepans 240d andrZk0b rray tbie-arounted so that
the respective pickup parts 210a and 210b can be transferred in a direction parallel 5 to the respective

pmkupp%ﬂtﬁﬂgﬁﬁ%ﬁmgﬁﬁoagﬁ@Zi@@le 110 is configured to be rotated so

that a disposition relationship Dbetween a picker for
supplying semiconductor packages and pickup units of the
pickup part, which will Dbe described Dbelow, can be
adjusted by the table.

10 The semiconductor package inspection apparatus 1000
according to the present invention may include a pickup
part 210 including a plurality of pickup units for
respectively picking wup and transferring semiconductor
packages to Dbe inspected, located on the table of the

15 semiconductor package supply part 100.

The pickup part 210 includes a plurality of pickup
units 211. The pickup part 210 may transfer a
semiconductor package picked up by a pickup part transfer
unit 220 for transferring the pickup part 210 1in a

20 direction perpendicular to the direction in which the
table 110 is transferred by the table transfer unit 120.

As shown in FIG. 1, the semiconductor package
inspection apparatus 1000 according to the present
invention includes a pair of pickup parts 210a and 210b

25 and a pair of pickup part transfer units 220a and 220Db.
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Each of the pickup parts 210a and 210b Includes a plurality of pickup units 211. The pair of pickup part
transfer units 220a and 220b, at which the respective 10 pickup parts 210a and 210b are mounted so
that the respective pickup parts 210a and 210b can be transferred by the pickup part transfer units 220a
and 220b, may be disposed in a state in which the pickup part transfer units 220a and 220b are spaced
apart from each other by 15 the minimum distance at which Interference between the pickup units 211
does not occur during transfer of the picku]rp parts mounte ctive pickup gart transfer units

d at the re
220a and 220b. Conseqtently: it 18 Bos8ibie to mitimize the! ﬂ%\ﬁgfe? gi fanéd of & vidfon Hspection 20
part 300, WhiCh&"iiQ}pgs%%ﬁ?{@egﬁei‘i‘i‘{e?f?‘n%fl%re{je@g@gﬁ ?§86?EV@kB§kBB sidesfop yisignsinspection.

Also, the pickup part 210 picks up semiconductor packages located in loading grooves at a specific row

parallel to the transfer gifgction ohthe, pickup part ZSameng seaigenducter packages logated on the table
110 of the semiconductor package supply part and transfers the picked up semiconductor packages to
the vision inspetfida part00 cludary the sensoedducter package transferigart EI functibning as a
semiconductor package transfer 5 path and as a photographing space, for inspection of the
semiconductor 68ck§g@s. respesisetie ity the pidkdp-units 211 $Fthepickdp part2103Rdy be
arranged in a Iir}%' a direction parallel to the transfer direction of the pickup part. 10The table 110 is
transferred by thée table transfer

Each of the pickup parts 210a and 210b includes a
plurality of pickup units 211. The pair of pickup part
transfer units 220a and 220b, at which the respective

10 pickup parts 210a and 210b are mounted so that the
respective pickup parts 210a and 210b can be transferred
by the pickup part transfer units 220a and 220b, may be
disposed in a state in which the pickup part transfer
units 220a and 220b are spaced apart from each other by

15 the minimum distance at which interference between the
pickup units 211 does not occur during transfer of the
pickup parts mounted at the respective pickup part
transfer units 220a and 220b. Consequently, it is possible
to minimize the transfer distance of a vision inspection

20 part 300, which will be described below, transferred to
the respective pickup sides for vision inspection.

Also, the pickup part 210 picks up semiconductor
packages located 1in loading grooves at a specific row
parallel to the transfer direction of the pickup part

25 among semiconductor packages located on the table 110 of
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unit in a predetermined direction, i.e. a y-axis direction, and the pickup part 210 is transferred in a
direction perpendicular to the transfer direction of the table, i.e. an x-axis direction. Consequently, the
pickup 15 part 210 may sequentially pick up semiconductor packages located in loading grooves of a
specific row of the table and transfer the picked up semiconductor packages to the vision inspection part
300. Also, the pickup parts 210a and 210b are transferred 20 in the predetermined direction, i.e. the

x-axis direction, and therefore, the y-axis pickup position of the pickup units 211 is not changed.
Since a pair of pickupiFaHs @T&ﬁ%%%rﬂ%ﬁ% Providedso ¥ha?ﬂ1retpi§ﬂfb parfe"P104 &nd-2Tob can be

25transferred in parallgl, the table 110 may be altemately. transferred fo the pickia positins of the

respective pickup parts 210a and 210b so that the pickup units of the respective pickup parts can pick up
semiconductor package tp, beilnspectedy 5SGansequantlyo the.semicondustappackagesspicked up by the
respective pickup parts 210a and 210b are alternately photographed and Inspected by a single vision

inspection part 860 tandltherefore; sopickgp processathe picku-part2tBaand 218bhshay be controlled

so that the pickup 10 process of the pickup parts 210a and 210b can be alternately carried out.
5 path and as a photographing space, for inspection of the

semiconductor packages.

Consequently, the pickup units 211 of the pickup part
210 may be arranged in a line in a direction parallel to
the transfer direction of the pickup part.

10 The table 110 is transferred by the table transfer
unit in a predetermined direction, i.e. a y—axis
direction, and the pickup part 210 is transferred in a
direction perpendicular to the transfer direction of the
table, i.e. an x-axis direction. Consequently, the pickup

15 part 210 may sequentially pick up semiconductor packages
located in loading grooves of a specific row of the table
and transfer the picked up semiconductor packages to the
vision inspection part 300.

Also, the pickup parts 210a and 210b are transferred

20 in the predetermined direction, i.e. the x-axis direction,
and therefore, the y-axis pickup position of the pickup
units 211 is not changed.

Since a pair of pickup parts 210a and 210b 1is
provided so that the pickup parts 210a and 210b can be

25 transferred in parallel, the table 110 may be alternately

17



The semiconductor package inspection apparatus 1000 according to the present invention shown in FIG.
1 may include a vision inspection part 300 disposed on the 15 transfer path of the semiconductor
package picked up by the pickup part 210 to simultaneously photograph a plurality of sides of the
semiconductor package transferred by the pickup part 210 along a rectilinear transfer path. 20The vision
inspection part may be provided between the table 110 constituting the semiconductor package supply
part 100 and an unloading part 400. Alternativelé/gthe vision i,nSé)ection part may be provided at one side

of the table 110 CoHstRG the SEmiddITdudtdr paRkags 255upBy part 100 ~SABprevidtsly
described, the Qﬂ%ﬁ%ﬁ?%'ﬂ%@@rt&?&aoaaﬁr&d g%@g i% Broc\{{g%d §Béh@di.t9ﬁ$dﬁ'-}89§rt8 glpﬁleand 210b can

be transferred in parallel, and the vision inspection part 300 may be disposed so as to be 5 transferred in

a direction perpeadjssiaritodhe transferdiractionof the pickup parhse thatsemicopduetospackages
transferred by the respective pickup parts 210a and 210b can be photographed and Inspected by the
vision inspectioh pare300.s18Corsequently, the vision inspection part 300 can be transferred by a vision
inspection part transfer unit 350 in a y-axis direction. The vision inspection part will be described in detail

below. The semiconducter pagkage inspechion Hpparaftd ooy pPackages picked up by

the respective pickup parts 210a and 210b are alternately
photographed and inspected by a single wvision inspection
part 300, and therefore, a pickup process of the pickup
parts 210a and 210b may be controlled so that the pickup

10 process of the pickup parts 210a and 210b can be
alternately carried out.

The semiconductor package inspection apparatus 1000
according to the present invention shown in FIG. 1 may
include a wvision inspection part 300 disposed on the

15 transfer path of the semiconductor package picked up by
the pickup part 210 to simultaneously photograph a
plurality of sides of the semiconductor package
transferred by the pickup part 210 along a rectilinear
transfer path.

20 The wvision inspection part may be provided between
the table 110 constituting the semiconductor package
supply part 100 and an unloading part 400. Alternatively,
the wvision inspection part may be provided at one side of
the table 110 constituting the semiconductor package

25 supply part 100.
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15 according to the present invention may include an unloading part 400 for unloading the semiconductor
package Inspected by the vision inspection part 300. A tray, a tub offloader, or a sheet block may
be used as the unloading part 400 for unloading the Inspected 20 semiconductor package. In FIG. 1,
an example in which trays 410t and 420t and unloading tray transfer units 410 and 420 constitute the
unloading part 400 will be described for the convenience of description. 25The unloading part 400 may
Include at least two unloading tray transfer units 410 and 420 for transferring the respective trays 410t

and 420t in a direction pSrpEAGILARY 10 Yhe traiister Sirectibnof e ficktp parsd that¥emiconductor
packages can be,sprted and,ynjpaded 5 based.on the i@paetcti(g@léeslg[tglgj he,vision inspection part.

In this case, trays may be provided so that semiconductor packages Inspected by the vision units are
loaded on the trays based onr the inspectigndesuls.a 10 inagesofithe, sidasiof the semicongductor
packages received and aligned in the loading grooves 112 of the table 110 may be photographed and
Inspected whileithersenticondugter packa@es are yransferredialong ¢ie semicoaductorpadiage transfer
part in a state in which the semiconductor 15 packages are sucked by the pickup part 210, and the
semiconductor PACKaYes may beNodted difthe rdspeGivettr sy S 418t arddP 420t Hased bhlthe inspection

results. - Spegifically,  pair gf unlgading ray transer ynits 410 pd 420 gonstiting the unloading part

packages transferred by the respective pickup parts 210a
and 210b can be photographed and inspected by the vision
inspection part 300.

10 Consequently, the vision inspection part 300 can be
transferred by a vision inspection part transfer unit 350
in a y-axis direction. The vision inspection part will be
described in detail below.

The semiconductor package inspection apparatus 1000

15 according to the present invention may include an
unloading part 400 for unloading the semiconductor package
inspected by the vision inspection part 300.

A tray, a tub offloader, or a sheet block may be used
as the wunloading part 400 for wunloading the inspected

20 semiconductor package.

In FIG. 1, an example in which trays 410t and 420t
and unloading tray transfer units 410 and 420 constitute
the unloading part 400 will Dbe described for the
convenience of description.

25 The unloading part 400 may include at least two
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20 semiconductor package inspection apparatus 1000 according to the present invention is arranged in
parallel. The respective unloading tray transfer units 410 and 420 may transfer an unloading tray on which
good semiconductor packages are loaded and an unloading tray on which 25defective semiconductor
packages are loaded. The pickup parts 210 and 201b may load the semiconductor packages
photographed and inspected by the vision inspection part onto the unloading trays 410t and 420t, having
loading grooves 412 in which good or 5 defective semiconductor packages are loaded, for unloading the

good or defective’SEMicaUttopackAges Hasel orr the'ispattior restits of THe Fespective
semiconductor Q@I%kagggsg@gggggentg% gygont.g)lllgz{ of the;semicondugtor 10 pagckage inspection

apparatus 1000 according to the present invention may control the pickup part to compare an image of
the semiconducter-package.phetographed by thesvisiondinspeetion part 300-with axregferenee image or
reference data stored in the controller to distinguish good 15 semiconductor packages from defective
semiconductor packages aneltodocdtectherinspedtedsenieonductorpackdges onithe cadesponding
trays. The pickup part 210 may be configured so that the pickup units 211, which are arranged in a
line, of the 20 piekTY part 218 pick UPSéthicuhdtEdr hatkafes 6Cated at AspetificFow 6 the table 110,
the picked up semiqconductor packages are sequentially inspected by the vision inspection part 300, and
the inspected sémiconductor packages are unloaded to the corresponding 25trays.

In this case, trays may Dbe provided so that
semiconductor packages inspected by the wvision units are
loaded on the trays Dbased on the inspection results.

10 Images of the sides of the semiconductor packages received
and aligned in the loading grooves 112 of the table 110
may be photographed and inspected while the semiconductor
packages are transferred along the semiconductor package
transfer part 1in a state 1in which the semiconductor

15 packages are sucked by the pickup part 210, and the
semiconductor packages may be loaded on the respective
trays 410t and 420t based on the inspection results.

Specifically, a pair of unloading tray transfer units
410 and 420 constituting the unloading part 400 of the

20 semiconductor package inspection apparatus 1000 according
to the present invention 1is arranged in parallel. The
respective unloading tray transfer units 410 and 420 may
transfer an unloading tray on which good semiconductor
packages are loaded and an unloading tray on which

25 defective semiconductor packages are loaded.
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Consequently, the pickup units of the pickup part 210 may be arranged in a line in parallel to the transfer
direction of the pickup part 210, and the respective pickup units 211 may be configured to be
independently 5 rotated, lifted, picked up, and released, which will be described in detail below. The
respective unloading tray transfer units 410 and 420 may transfer the trays 410t and 420t in a
predetermined direction (y-axis direction), and the 10 Inspected semiconductor packages may be

unloaded by the pickup parts 210a and 210b. ?rince the respective pickup parts 210a and 210b are
transferred in the predetéfmin&d ireRtiorPfF4Kis diretion} the rédpectivEthloatiig'tray tiansfer units

15 410 and 4204y dianafer the reshestiye rays sler the pickun part ransfested 19 fhe yoloading par

for unloading so that one of the pickup parts 210a and 210b carrying out an unloading process can

unload the Inspected-semisenductos pagkages 20k tha embeodimenthshawn insFIG. ds afair of unloading
tray transfer units and a pair of trays are provided. Alternatively, the number of the unloading tray transfer
units and the traysrnay besincreasedosoltirat semricontuctordpackages cahbeunlgaded based on the

kinds 25§f defect.

defective semiconductor packages are loaded, for unloading
the good or defective semiconductor packages based on the
inspection results of the respective semiconductor
packages.
Consequently, a controller of the semiconductor
10 package inspection apparatus 1000 according to the present
invention may control the pickup part to compare an image
of the semiconductor package photographed by the vision
inspection part 300 with a reference image or reference
data stored in the controller to distinguish good
15 semiconductor packages from defective semiconductor
packages and to locate the inspected semiconductor
packages on the corresponding trays.
The pickup part 210 may be configured so that the
pickup units 211, which are arranged in a line, of the
20 pickup part 210 pick up semiconductor packages located at
a specific row of the table 110, the picked up
semiconductor packages are sequentially inspected by the
vision inspection part 300, and the inspected
semiconductor packages are unloaded to the corresponding

25 trays.

21



FIG. 2 is a view showing an inspection process carried out by the vision inspection part constituting the
semiconductor package inspection apparatus according to the present invention. For the convenience of
description, 5 a process of inspecting a semiconductor package sp picked up by the second pickup part
210D, one of the pickup parts of the semiconductor package inspection apparatus according to the
present invention shown in FIG. 1 will be described. 10The semiconductor package inspection apparatus
according to the present invention Includes a visjion inspection part 300 for, simultaneous %hotographing

I
a plurality of sides of eacH SERISHaLEtor pacKate Wransteiresd R the pickap Pav &dohg g fectilinear 15
transfer path tpm‘gli}e \ggior}t'ﬂsgggggr! part 300 may siqwltgwgpﬁ;e Eghlogggr%ﬁ)l@ siq%%gg $emiconductor

packages picked up by the pickup units of the pickup part in the order in which the semiconductor
packages pass thresighitbe vision inspectian pafl. 205onsenuentlyathe visien inspgetion past 300 may
Include a plurality of reflection units 321 for reflecting images of the sides of a semiconductor package to
be inspected sacthak tiye firstivisiory Unit 38Qa donstitatiig the wision dnspectionart 806 phbyographs the
sides of 25the semiconductor package. The reflection units 321 may be mounted to an inspection block
310. The'inspectiorfbietk mayBe Partifioned htd*Rvo. 219 Thelfsgection Bldck 310 0 thé Vision

inspection part é(e)g g]]%%ien(glliqle &s&rgigoggggﬂ package transfer part

The respective unloading tray transfer units 410 and
420 may transfer the trays 410t and 420t in a
predetermined direction (y—axis direction), and the

10 inspected semiconductor packages may be unloaded by the
pickup parts 210a and 210Db.

Since the respective pickup parts 210a and 210b are
transferred in the predetermined direction (y—axis
direction), the respective unloading tray transfer units

15 410 and 420 may transfer the respective trays under the
pickup part transferred to the unloading part for
unloading so that one of the pickup parts 210a and 210b
carrying out an unloading process can unload the inspected
semiconductor packages.

20 In the embodiment shown in FIG. 1, a pair of
unloading tray transfer units and a pair of trays are
provided. Alternatively, the number of the unloading tray
transfer units and the trays may be increased so that
semiconductor packages can be unloaded based on the kinds

25 of defect.
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5 311 functioning as a transfer path of a semiconductor package to be Inspected and as a photographing
space in which the semiconductor package is photographed. The semiconductor package transfer part
311 may be disposed on the transfer path along which the semiconductor package 10picked up by the
pickup part 210 is transferred. The reflection units 321 may be provided to reflect sides of a
semiconductor package sp to be Inspected so that the sides of the semiconductor package can be
simultaneously photographed by the first vision unit 330a 1500nstitu,ting the vision inspection part 300.

The reflection units 32 May bé disposet! s& 4t the TeEpeetivE Tnagas st the Shtied P Semiconductor
package can reach the yision upits while reflaction;paths af the respective images.af fhe sides of the

semiconductor 20 package do not interfere with each other, and the semiconductor package sp may be
rotated so that thertespeetive siclesaithegemicosnsictarpackage:can be dispesed opposite to the
reflection units. As shown in FIG. 2, first to fourth reflection units 25321a, 321b, 321c, and 321d
are provided to réfleqt ecfirsh tsidensarfaceimage 1o atfeurthrside: sarface image ©f aisemiconductor
package transferred while being sucked by the pickup part 210 so that the semiconductor package can be
photographed by thé firstSision unit 330at SEFstamt EeCoRd reréffeclibh tifie 322x%arfd8s2y

up by the second pickup part 210b, one of the pickup parts
of the semiconductor package inspection apparatus
according to the present invention shown in FIG. 1 will be
described.

10 The semiconductor package inspection apparatus
according to the present invention includes a vision
inspection part 300 for simultaneously photographing a
plurality of sides of each semiconductor package
transferred by the pickup part along a rectilinear

15 transfer path tp. The wvision inspection part 300 may
simultaneously photograph sides of semiconductor packages
picked up by the pickup units of the pickup part in the
order in which the semiconductor packages pass through the
vision inspection part.

20 Consequently, the wvision inspection part 300 may
include a plurality of reflection units 321 for reflecting
images of the sides of a semiconductor package to be
inspected so that the first vision unit 330a constituting
the wvision inspection part 300 photographs the sides of

25 the semiconductor package. The reflection units 321 may be
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may be further provided to re-reflect images of the third and fourth side surfaces reflected by the third
reflection unit 321c and the fourth reflection unit 321d to the first vision unit 330a. 10A semiconductor
package sp passing through a photographing position PP of the vision inspection part 300 may be in a
state in which the semiconductor package is rotated by a predetermined angle so that one of the diagonal
lines connecting opposite vertices of the 15 semiconductor package is parallel to the transfer path of the
pickup part 210. In a case in which a semiconductor pgckage sp to,be inspected is formed in the

e

shape of a squale fHe pretigtefinea Angie hoay e 45 degrces. Ot tolfsd Fa 20 senicGfiductor

package to be Iggee%tgdﬂg}Ifocciag%rpgdthgntgglec%q in a rotated state, it is not necessary to additionally
rotate the semiconductor package through the pickup part 210. Of course, the diagonal line

connecting the verticesi20f thessermiconduaiorpackage may nekhbe parallehto the Jeansfer path of the
pickup part 210, and the rotation angle of the semiconductor package may not be 45 degrees depending
upon the dispogitiort oBthe reflgctior Units. A representativetexamplekefdhe aboveicasennay be a case in
5 which a semiconductor package is formed in the shape of a rectangle. Consequently, the rotation angle
may be changed ‘depdntif§ tponthe §Fapé of%é@ﬁ%ﬁdé’&wpa‘&gag%, STHEs 6P WAIEh are to be

inspected, and gne of the digognal ngs connepting oppsite verlices of the semiconductor

which the semiconductor package 1is photographed. The

semiconductor package transfer part 311 may be disposed on

the transfer path along which the semiconductor package
10 picked up by the pickup part 210 is transferred.

The reflection units 321 may be provided to reflect
sides of a semiconductor package sp to be inspected so
that the sides of the semiconductor package can Dbe
simultaneously photographed by the first vision unit 330a

15 constituting the vision inspection part 300.

The reflection units 321 may be disposed so that the
respective 1images of the sides of +the semiconductor
package can reach the wvision units while reflection paths
of the respective images of the sides of the semiconductor

20 package do not interfere with each other, and the
semiconductor package sp may be rotated so that the
respective sides of the semiconductor package can Dbe
disposed opposite to the reflection units.

As shown in FIG. 2, first to fourth reflection units

25 321a, 321b, 321c, and 321d are provided to reflect a first

24



10 package may not be parallel to the transfer path of the pickup part 210. Since semiconductor
packages sp can be rotated so that the semiconductor packages sp face the respective reflection units,
physical interference between the 15 transfer path of the semiconductor packages sp and the reflection
units may be prevented. Since the vision inspection part 300 constituting the semiconductor package
inspection apparatus 1000 according to the present invention is disposed on the transfer path 20 of the
semiconductor packages picked ugeby the pickup gart 210, the semiconductor packages may be

S

photographed whife“thE $&tESndtitioT padkages pass troligi the TahticoRductsidsackageitranster part
311 of the vision é%pce&ﬁiggcpcqﬁwig)io& itigggk@g@&dean%qvigwagg ﬂ%"eg{%ﬁ&ﬁ thgy25pickup units

210 during inspection. That is, the above characteristic means that it is'possible to perform a flying
type inspection precessivitiout a-stop operfionera kifting aperatiomdurng inspectign of semiconductor
packages. 5In addition, in a case in which the vision inspection part 300 is positioned between the table
100 and the unloadingopad 400 sénticoriductor packagesimayue iInspetted while the semiconductor
packages are transferred in one direction or in a flying fashion. On the other 10 hand, in a case in which
the vision inspection pat 366 isPSsitidRed st ohe Side bf tHe- tible* 106, Ssonte 8f th8 Sermicohductor

packages may l%% hgtgg%%l%%dewhen tge geéni%%nducgorre%alcekcages are trans rrte}g tottggrvoilsion

. . r ro re lmages o e
Inspection part and some of the SGITIIDICOI’I&UCetOI’ packages may d

and fourth side surfaces reflected by the third reflection
unit 321c and the fourth reflection unit 321d to the first
vision unit 330a.

10 A semiconductor package sp passing through a
photographing position PP of the vision inspection part
300 may be in a state in which the semiconductor package
is rotated by a predetermined angle so that one of the
diagonal lines connecting opposite vertices of the

15 semiconductor package is parallel to the transfer path of
the pickup part 210.

In a case in which a semiconductor package sp to be
inspected 1is formed in the shape of a square, the
predetermined angle may be 45 degrees. Of course, if a

20 semiconductor package to be inspected is located on the
table 110 in a rotated state, it 1s not necessary to
additionally rotate the semiconductor package through the
pickup part 210.

Of course, the diagonal line connecting the vertices

25 of the semiconductor package may not be parallel to the
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15 be photographed when the semiconductor packages are transferred to the unloading part. That is,
in a case in which a semiconductor package to be Inspected has a plurality of sides, it is possible to
photograph images of the sides in stages. 20Consequently, the pickup units 211 of the pickup part 210
may be arranged in a line in parallel to the transfer direction of the pickup part, and the respective pickup
units may be configured to be Independently rotated. After inspection through photographing, the pickup
units may be 25rotated in the Ioadingfdirection of the Ioading grooves of the unloadin%tra%/s to unload

Inspected semidSrdUctSr packades’™  “SpedifiCallf ad dhdwif i FIGE 2 thé tespettid bickup units 211
(see FIG. 1) picking, up gemiconductor 5 packagss tansferred fa the photegraphing space of the vision

inspection part 300 may sequentially rotate the semiconductor packages so that the respective sides of
the semiconducterpackages gasnbe: diseclieddo the respestive sidesof the sesricenducior packages

before the 10 semiconductor packages reach the photographing position PP of the photographing space.
Also, the respectierpickop anits214xsep K Go 1) pickingowy thecsemicoaduttor packegesi upon which
the inspection through photographing has been completed in the
5 which a semiconductor package is formed in the shape of a
rectangle. Consequently, the rotation angle may be changed
depending upon the shape of a semiconductor package, sides
of which are to Dbe inspected, and one of the diagonal
lines connecting opposite vertices of the semiconductor
10 package may not be parallel to the transfer path of the
pickup part 210.

Since semiconductor packages sp can be rotated so
that the semiconductor packages sp face the respective
reflection units, physical interference between the

15 transfer path of the semiconductor packages sp and the
reflection units may be prevented.

Since the vision inspection part 300 constituting the
semiconductor package inspection apparatus 1000 according
to the present invention is disposed on the transfer path

20 of the semiconductor packages picked up by the pickup part
210, the semiconductor packages may be photographed while
the semiconductor packages pass through the semiconductor
package transfer part 311 of the vision inspection part

without additional upward and downward movement of the

25 pickup units 210 during inspection.
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15 photographing space of the vision inspection part 300, may rotate the respective semiconductor
packages in the loading direction of the loading grooves of the unloading trays after passing through the
photographing position PP of the photographing space or after photographing. 20 During transfer of the
respective semiconductor packages, the respective images of the sides of the respective semiconductor
packages may be reflected by the respective reflection units without Interference between the respective
semiconductor packages and the reggective 25reflection units 321. More specifically, in a case in

which, after inspection thtdtigh" Bhotogfaphiiy’ the pikap Units Hre te FSEALEd ih thE loading direction of
the loading gro%voegsqutbg urygad'@gltf%to gnl'oggi)gﬁeec seemg:gggggtcofog paﬁggggg,sthe respective

angles may be described as follows. A semiconductor package picked up by the pickup part 210 may
be inspected in-aistatain whichibg sepicandustor packagelissrotalgd abeuta zaxisdyra pgedetermined
angle 10a, and a process of rotating the semiconductor package by the predetermined angle a and
inspecting the semsiperductor package nvaydbe ttarried okt wehile the semiconductor package picked up by
the pickup part 210 is transferred along the semiconductor package transfer part 15 311, After inspection

through photographing,fthe®&hicoftuctd? Fackage picked lipby the pickdy Patti(TRE picked unit) may be

re-rotated about the z axis by .a predeteymined.angle b (b = -a + (90*N).or b = (90 - a) + (90*N); where, N
s an intogen). 20Ths prosbiermings angle s nor rteato 446 Cobis 100 2™ Ehe

unloading part 400, semiconductor packages may be
inspected while the semiconductor packages are transferred
in one direction or in a flying fashion. On the other

10 hand, in a case in which the vision inspection part 300 is
positioned at one side of the table 100, some of the
semiconductor ©packages may be photographed when the
semiconductor packages are transferred to the wvision
inspection part and some of the semiconductor packages may

15 be photographed when the semiconductor packages are
transferred to the unloading part.

That is, in a case in which a semiconductor package
to be inspected has a plurality of sides, it is possible
to photograph images of the sides in stages.

20 Consequently, the pickup units 211 of the pickup part
210 may be arranged in a line in parallel to the transfer
direction of the pickup part, and the respective pickup
units may be configured to be independently rotated. After
inspection through photographing, the pickup units may be

25 rotated in the loading direction of the loading grooves of
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This is because, in a case in which a semiconductor package is not formed in the shape of a square, the
predetermined angle a must be decided based on the shape of the semiconductor package so that the
respective sides 250f thesemiconductor package face the respective reflection units. Re-rotation of the
semiconductor package by a 0 predeterminedangle-aafterrotationofthe semiconductor package by the
predetermined angle a and 5 inspection of the semiconductor package may not be limited. The

semiconductor %ackag?e maé/ he further rotated by an angle of (90 - a% sQ as to correspond to the loading
direction of the fra§s provided 8 Uniddd e Inspected 88%&&%5%&8 HAckayds: AAe R ‘S¥miconductor
10package ma)@tc)l%]gér&lg%r. rotated by (90*N) so that

Specifically, as shown in FIG. 2, the respective
pickup units 211 (see FIG. 1) picking up semiconductor
5 packages transferred to the photographing space of the
vision 1inspection part 300 may sequentially rotate the
semiconductor packages so that the respective sides of the
semiconductor packages can be directed to the respective
sides of the semiconductor packages before the

10 semiconductor packages reach the photographing position PP
of the photographing space.

Also, the respective pickup units 211 (see FIG. 1)
picking up the semiconductor packages, upon which the
inspection through photographing has been completed in the

15 photographing space of the vision inspection part 300, may
rotate the respective semiconductor packages in the
loading direction of the loading grooves of the unloading
trays after passing through the photographing position PP
of the photographing space or after photographing.

20 During transfer of the respective semiconductor
packages, the respective images of the sides of the
respective semiconductor packages may be reflected by the
respective reflection units without interference between
the respective semiconductor packages and the respective

25 reflection units 321.
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semiconductorpackageshavingvariousshapescan correspond to the loading direction of the trays.

Also, the reason that the predetermined angle b is set to -a + (90*N) or (90 - a) + (90*N) is that itis 15 not
necessary to limit the direction in which the semiconductor package is re-rotated after inspection of the
semiconductor package to a direction opposite to the rotation direction before inspection. The vision
inspection part 300 shown in FIG. 2 20 Includes a total of 4 reflection units, i.e. first to fourth reflection
units 321a, 321b, 321c, and 321d. Since each semiconductor package sp to be Inspected is formed in the

shape of a square, imag% Bf tHe fespettide Sides a'b, c2and @ Thay b8 reflBet&d so that'the sides can be
25photographed by the first visiop ynit 3308, o, - 29/M& P the first fa foyrth raflection unjts 321a, 321b,

321c, and 321d constituting the vision inspection part 300 may reflect the respective images of the sides

of the semiconduster-packagetsp:tolbe inspectad-ta-thestirst S vision Wnit 330a gepstitting the vision
inspection part 300. The first and second reflection units 321a and 321b disposed on the transfer
path tp of the semizonduttordackagersyyto bé&dnspected @long wibkct tie semnicorduttortor

5 packages, the respective angles may be described as
follows.

A semiconductor package picked up by the pickup part

210 may be inspected in a state in which the semiconductor

package is rotated about a z axis by a predetermined angle

10 a®, and a process of rotating the semiconductor package by

the predetermined angle a® and inspecting the

semiconductor package may be carried out while the

semiconductor package picked up by the pickup part 210 is

transferred along the semiconductor package transfer part

15 311. After inspection through photographing, the

semiconductor package picked up by the pickup part (the

pickup unit) may be re-rotated about the =z axis by a

predetermined angle b° (b° = -a° 4+ (90*N)° or b°® = (90 -

[}

a)°® + (90*N)°; where, N is an integer).

20 The predetermined angle a° is not limited to 45°.
This 1s Dbecause, in a case 1in which a semiconductor
package 1is not formed in the shape of a square, the
predetermined angle a’ must be decided based on the shape

of the semiconductor package so that the respective sides

25 of the semiconductor package face the respective
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10 package is transferred by the pickup part 201b or on the transfer path on the basis of the
semiconductor package transfer part 311 reflect the images of the first and second side surfaces of the
semiconductor package to the first vision unit 330a. 150thers of the first to fourth reflection units 321a,
321b, 321c, and 321d constituting the vision inspection part 300 may reflect the respective images of the
sides of the semiconductor package to be Inspected to the re-reflection units 322 for reflecting the
respective images_20 of the sides of the semiconductor package to be Inspected to the first vision unit
330a. Specificaliy e tndged 6t the third and fourth side surfaces of the semiconductor package sp

to be Inspected can be jincident upan the reflection ury'gﬁ%%.nldg\ggggr, Zgg%gg (Q'éstarbci(;s between the

third and fourth side surface Images and the first and second side surface images la and Ib reflected by
the first and segongreflection amits 324g1and 321 may ot €pincide-with £ach other. For this reason, the
third and fourth reflection units 321c and 5 321d are disposed so that the third and fourth reflection units
321c and 321d facei thenthirdtand foerhside surfacés c and detbaefleoethe drird andefourtir dide surface
images Ic and Id. Here, the distance between the respective sides of 10 the semiconductor package to
be Inspetted by thefisiohRspéttion PHit 36GAnEthe tespectivBFeliedtion Giits may hot B8 the same.

Specifically, in grder to prevent interference between optical paths of the first and second side surface
images la and I%}gﬁeﬁgd byk%ﬁe ﬁresf%la%%ngucecor packagermay Le ffurtc%er rota eéj

by an angle of (90 - a) so as to correspond to the
loading direction of the trays provided to wunload the
inspected semiconductor packages, and the semiconductor
10 package may be further rotated Dby (90*N)° so that
semiconductor packages having various shapes can
correspond to the loading direction of the trays.
Also, the reason that the predetermined angle b° 1is
set to -a® + (90*N)° or (90 - a)°® + (90*N)° is that it is
15 not necessary to limit the direction in which the
semiconductor package 1is re-rotated after inspection of
the semiconductor package to a direction opposite to the
rotation direction before inspection.
The wvision inspection part 300 shown 1in FIG. 2
20 includes a total of 4 reflection units, i.e. first to
fourth reflection units 321a, 321b, 321c, and 321d. Since
each semiconductor package sp to be inspected is formed in
the shape of a square, images of the respective sides a,
b, ¢, and d may be reflected so that the sides can be

25 photographed by the first vision unit 330a.
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15 second reflection units 321a and 321b and the third and fourth reflection units 321c and 321d, the
distance between the third and fourth reflection units 321c and 321d and the third and fourth side
surfaces of the semiconductor package sp may be set to be greater than the 20 distance between the
first and second reflection units 321a and 323W and the first and second side surfaces of the
semiconductor package sp. Of course, the reverse case is possible. However, further increase of
the focal distances of the first and 25second side surface images la and Ib is not preferable. For this

reason, the distance betWB&n tHe thitd ahdTourtH Fefleltidn tinifs 3216 aha’321 4 ard thé third and fourth
side surfaces ofthe, semicqnductor package sp may fe s6t1g be,areaterthan the distanqe, petween the

first and 5 second reflection units 321a and 321b and the firSt and second side surgces of the
semiconductor pagkagespmay Alsol dhe visien inspeetion parti3lQ ascerdingto theqaresent invention
may Include first and second re-reflection units 322x and 322y for changing focal 10 distances and
reflection directioms of ¢he thirdlandJountha sidessurfacetimalges 1o anddd ¢eflected:-by tHe thitd and fourth
reflection units 321c and 321d. The first and second side surface images la and Ib are reflected by
the first and secohti&flectiorFunits®d5 3218 Erid 823 prBfid&d dhthe tramefsr Path tF6F above the
semiconductor %%kage transfer part 311 with the result that deviation between the focal distances of the
first and second sidé surface images la and Ib and the focal distances of the third and fourth side surface

20 images Ic and Id may,gccye. Far this reason, fhe fiest and secondrecrefleetion units 322x,and 322y are
provided to compensate for the focal distances by the distances between the third and fourth reflection
units 321c and 3216 anddthedfirst aned seeend re-refleatton units 3I22x @nd semiconductor
package sp to be inspected along which the semiconductor
10 package is transferred by the pickup part 201b or on the
transfer path on the basis of the semiconductor package
transfer part 311 reflect the 1images of the first and
second side surfaces of the semiconductor package to the
first vision unit 330a.
15 Others of the first to fourth reflection units 321a,
321b, 321c, and 321d constituting the vision inspection
part 300 may reflect the respective images of the sides of
the semiconductor package to be inspected to the re-
reflection units 322 for reflecting the respective images
20 of the sides of the semiconductor package to be inspected
to the first vision unit 330a.
Specifically, the images of the third and fourth side
surfaces of the semiconductor package sp to be inspected

can be incident upon the reflection units 330. However,

25 focal distances between the third and fourth side surface
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25322y, and the reflection directions of the vision units provided under the third and fourth reflection units
321c and 321d may be changed by the first and second re-reflection units 322x and 322y.
Consequently,the visioninspection part may 5 simultaneously reflect four side images of the square
semiconductor package sp to be inspected to the first vision unit 330a through the first to fourth reflection
units 321a, 321b, 321c, and 321d and the first and second re-reflection units 322x and 322y. 100n the
assumption that paths of the respective reflected images are denoted b%/ P (path) in connection with the

focal distances, digfnce Heviation Betveen a first Tight Bath-BELa] Hori the fifet%Side sarfacs a of the
semiconductor package, sh.fo he,inspected fo the first 15 vision ynit 3302 via the, first reflgction unit 321a,

a second light path P(1b) from the second side surface of the semiconductor package sp to be inspected
to the first vision yait 3308 viadhe second reflectondinit; acthircslight pathiR(Ac) from the third side surface
of the 20 semiconductor package sp to be inspected to the first vision unit 330a via the third reflection
unit and the first rexeeftectiomenit; andda feorth light path RED) drom ¢he fouithsside’durfaca@f the

semiconductor package sp to be inspected to the first vision unit 330a via the 25fourth reflection unit and
thesecdﬁdrewé@%ﬁmﬁﬁﬁﬂpiSposed so that the third and fourth reflection

units 321c and 321d face the third and fourth side
surfaces ¢ and d to reflect the third and fourth side
surface images 1lc and 1d.
Here, the distance between the respective sides of
10 the semiconductor package to be inspected by the vision
inspection part 300 and the respective reflection units
may not be the same. Specifically, in order to prevent
interference between optical paths of the first and second
side surface images la and 1lb reflected by the first and
15 second reflection units 32la and 321b and the third and
fourth reflection wunits 321c and 3214, the distance
between the third and fourth reflection units 321c and
321d and the third and fourth side surfaces of the
semiconductor package sp may be set to be greater than the
20 distance between the first and second reflection units
321a and 321b and the first and second side surfaces of
the semiconductor package sp.
Of course, the reverse case 1s possible. However,
further increase of the focal distances of the first and

25 second side surface images la and 1lb 1is not preferable.
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may be within the depth of focus of the first vision unit 330a. Here, the depth of focus means an
imaging range of a subject within which, when an image of the subjectis 5 formed on a lens or a
reflection mirror, the image can be clearly obtained. That is, although the respective sides are not
disposed with the same focal distance, a focusing range may be present within a certain range. If the
distance deviation between the light paths P(1a), P(1b), 10 P(Ic), and P(1d) of the respective side images
is within the depth of focus of the first vision unit 330a, therefore, clear images of the res%ective sides can

be obtained by tH& first VisiorT Gt 3304 Of Colirsd’ therd Ay Be no tistince déliatibh between 15 the

first light path P(Lato the Jpurth, ight path P(Ld),andhtherefre, the.distanees betweep, the first light path
P(1a) to the fourth light path P(1d) may be the same. As previously described, the pickup units 211 of

the pickup part 2184naybe as@nged in-adine énparallel ta 20thedransfer directian ofthegiekup part.
In connection with pitch of the plurality of pickup units 211 in the transfer direction of the pickup part 210,
the pitch of the pickupeunits 2ddeduringphotogeaphingtamd inspedtioreof theisenmficosductorgpackages
25performed bythesemiconductorpackageinspection
5 second reflection units 321la and 321b and the first and
second side surfaces of the semiconductor package sp.

Also, the vision inspection part 300 according to the
present invention may include first and second re-
reflection units 322x and 322y for changing focal

10 distances and reflection directions of the third and
fourth side surface images 1lc and 1d reflected by the
third and fourth reflection units 321c and 321d.

The first and second side surface images la and 1b
are reflected by the first and second reflection units

15 321a and 321b provided on the transfer path tp or above
the semiconductor package transfer part 311 with the
result that deviation between the focal distances of the
first and second side surface images la and 1b and the
focal distances of the third and fourth side surface
20 images lc and 1d may occur. For this reason, the first and
second re-reflection units 322x and 322y are provided to
compensate for the focal distances by the distances
between the third and fourth reflection units 321c and

321d and the first and second re-reflection units 322x and

25 322y, and the reflection directions of the wvision units

33



apparatus 1000 according to the present invention is set so that the gap at which the pickup units 211 do
not interfere with the side images reflected by the reflection units and incident upon the vision units during
inspection 50f the semiconductor packages is the minimum gap. As shown in FIG. 2, it is necessary
for the gap between the pickup units in the transfer direction, i.e. the pitch of the pickup units 211, to be
set so that the pickup units 211 do not Interfere with the optical paths 10 P(1a) and P(1b) of the first and
second side surface i,ma%es reflected by the reflection units 321a and 321b disposed a%%\i% the

semiconductor BASRAGE trandfer part 311 dmong the pathd o the Fespective sidE intages Also, the
pickup units lea%th% Qiqﬁ(ugn%rt 210 %r;gBeQe nfig,yfggq s, that t'hgrggp Qg%qﬁ-p the pi_ckup units

(the pitch of the pickup units) can be varied. In addition, in a case in which the pickup units are
configured so that the pitchrofthe pickupunits,ean beywvaried, the pitch of the pickup units may be varied
to 20 correspond to the pitch of the loading grooves 112 of the table 110 of the semiconductor package
supply part or to correspondaqike piteh of thedoadingsgroovesidifband 422 of thertrays véthe unloading
part 400 so that a plurality of semiconductor packages can be simultaneously loaded 25and/or unloaded.
That is, i a caseTAWARATAE ickup Bhits 211 Ak Configited sd'fiftthe Yap befive & fiie fespective
pickup units 211 in the transfer direction, i.e. the pitch of the pickup units 211, can be adjusted although
the pitch of 5 1T ORI 5Goves 11551 doe (3Bie 110 e AR odictr ackiage Shbgl part 100 i
different from th@i@'i@h”&ﬁ% {oagl%grgg\é%éﬂ,_z and 422 of Ehett@ﬁ&%PE@”Q@?QEQEE%UNO&G{'ng
part 400, the pitch of the pickup units may be varied so that a plurality of

units 321a, 321b, 321c, and 321d and the first and second
re-reflection units 322x and 322y.

10 On the assumption that paths of the respective
reflected images are denoted by P (path) 1in connection
with the focal distances, distance deviation between a
first light path P(la) from the first side surface a of
the semiconductor package sp to be inspected to the first

15 vision unit 330a via the first reflection unit 32la, a
second light path P(lb) from the second side surface of
the semiconductor package sp to be inspected to the first
vision unit 330a via the second reflection unit, a third
light path P(lc) from the third side surface of the

20 semiconductor package sp to be inspected to the first
vision wunit 330a via the third reflection unit and the
first re-reflection unit, and a fourth 1light path P(1d)
from the fourth side surface of the semiconductor package
sp to be inspected to the first vision unit 330a wvia the

25 fourth reflection unit and the second re-reflection unit
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10 semiconductor packages can be simultaneously picked up, photographed, inspected, and/or unloaded.
Of course, since the pickup units are configured so that the pickup units can be individually movable
upward and downward, sequential loading and/or unloading is 15possible. As shown in FIG. 2, the
side images of the semiconductor package reflected by the reflection units 321 and the re-reflection units
322 constituting the vision inspection part 300 may be incident upon the vision 20 units in the horizontal
direction, and the image photographed l:()g the first vision unit 330a of the vision inspection part 300 may

v

be a single ima§&ih Which the raspaiveids imagesS 5Fthedenticondd ol pdekage o be mspected are

arranged in a ling; 2oThe first vision unit 330a may photograph four side Images of the semiconductor
package sp as a single image. The controller of the semiconductor package inspection apparatus

according to the presentdrvgntionemaycompare the ddnagefhotegraphed ystheadsiendinits 330 with a 5
reference image or reference data stored in the controller to distinguish good semiconductor packages
from defective semitenductortpackages.ch, Theaefleotioniuaits 321fandithe reukeflectiontgnits 322
constituting the vision inspection part 300 of the 10 semiconductor package inspection apparatus 1000
according to the présent iventiol itay Be hdepehdehtiy drién  ard tHe BositieRs afdangfes at which
the reflection uné?e?é%]l 1:;lndo hCe r.e-r%{l.ecal n units 322 ilrt%gigg}?secqlrena}/ be a(ygsted.

aine t Is, a espective  sides
are not disposed with the same focal distance, a focusing
range may be ©present within a certain range. If the
distance deviation between the 1light paths P(la), P(1lb),
10 P(lc), and P(1ld) of the respective side images is within
the depth of focus of the first wvision wunit 330a,
therefore, clear images of the respective sides can be
obtained by the first vision unit 330a.
Of course, there may be no distance deviation between
15 the first light path P(la) to the fourth light path P(1d),
and therefore, the distances between the first light path
P(la) to the fourth light path P(1ld) may be the same.
As previously described, the pickup units 211 of the
pickup part 210 may be arranged in a line in parallel to
20 the transfer direction of the pickup part.
In connection with pitch of the plurality of pickup
units 211 in the transfer direction of the pickup part
210, the pitch of the pickup units 211 during
photographing and inspection of the semiconductor packages

25 performed by the semiconductor package inspection
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15In the embodiment shown in FIG. 2, as previously described, the semiconductor package to be
Inspected may be formed in the shape of a square. According to circumstances, however, the size of the
semiconductor package may be Increased, or the semiconductor package may 20 be formed in another
shape (for example, a rectangular shape). In order to Inspect semiconductor packages having
various shapes and various sizes, therefore, the reflection units 321 and the re-reflection units 322
25constituting the vision inspection part 300 may be caonfigured so that the reflection units 321 and the

re-reflection unit’322 takSe'ad|dcett 16 of tistaritFron thetrarTstel path G¥thée ¥emicontitictor packages.
Preferably, the iggtal&%téotn angle o(% e rg{leqqu.p&pit%ggﬂpgg%g e rghrgggctig@luni&%QZ@O@ adjusted.

Specifically, as shown in FIG. 2, the first reflection unit 321a may be movable in a direction perpendicular
to the first side surfacer a:of the semieenduicier package(ekinia direation, along thefirst-40dight path from
the first side surface of each of the semiconductor packages to the first reflection unit), the third reflection
unit 321c may bewnovablediniandirdetion perpendiculariteithe third sidedsurface ¢ of tlee semariconductor
packageéor in a direction along the third 15 light path from the third side surface of each of the
semiconductor fackagesStI thethitd Tefecisrt GRS AntFthefirstréltefBttidfFunit 322x may be movable
along a y axis perpendigular o an x axis and a z axis; based o the size of the semigondyclor package.

between the pickup units in the transfer direction, i.e.
the pitch of the pickup units 211, to be set so that the
pickup units 211 do not interfere with the optical paths

10 P(la) and P(lb) of the first and second side surface
images reflected by the reflection units 32la and 321b
disposed above the semiconductor package transfer part 311
among the paths of the respective side images.

Also, the pickup units 211 of the pickup part 210 may

15 be configured so that the gap between the pickup units
(the pitch of the pickup units) can be varied.

In addition, in a case in which the pickup units are
configured so that the pitch of the pickup units can be
varied, the pitch of the pickup units may be wvaried to

20 correspond to the pitch of the loading grooves 112 of the
table 110 of the semiconductor package supply part or to
correspond to the pitch of the loading grooves 412 and 422
of the trays of the unloading part 400 so that a plurality
of semiconductor packages can be simultaneously loaded

25 and/or unloaded.
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20 unit 322x is configured to be movable in the y-axis direction so that the movement of the first

re-reflection unit 322x can correspond to the movement of the third reflection unit 321c.
reflection unit 321c must be movable in a 25direction perpendicular to the third side surface c of the
semiconductor package to reflect the third side surface image. On the other hand, the first re-reflection
unit 322x can re-reflect the image reflected by the third reflection unit 321c when the first re-reflection unit
5 322x is movable in theg/éaxis direction during movement of the third reflection uni% 321c. The first

re-reflection unit 322x rﬁ

y-axis directionégrgfsiré)ugrggegtolnt@ﬁfg{en&@ebeé

re-reflection unit 322y. For the same reason,

direction perpendicular ta thei secand sidesurtaceds et the semiconductarpackaga(asin ane

10

15

20

25

pickup units 211, can be adjusted although the pitch of
the loading grooves 112 of the table 110 of the
semiconductor package supply part 100 is different from
the pitch of the loading grooves 412 and 422 of the trays
410t and 420t of the unloading part 400, the pitch of the
pickup units may be wvaried so that a plurality of
semiconductor packages can be simultaneously picked up,
photographed, inspected, and/or unloaded.

Of course, since the pickup units are configured so
that the pickup units can be individually movable upward
and downward, sequential loading and/or unloading is
possible.

As shown in FIG. 2, the side images of the
semiconductor package reflected by the reflection wunits
321 and the re-reflection wunits 322 constituting the
vision inspection part 300 may be incident upon the vision
units in the horizontal direction, and the image
photographed by the first wvision unit 330a of the wvision
inspection part 300 may be a single image in which the
respective side images of the semiconductor package to be
inspected are arranged in a line.

The first vision unit 330a may photograph four side
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be'donfibliréd §6 that the FrdtTa-refiscliat GRit 322k ‘Gan'te nidvable in the
‘é’ge%%gresﬁ 10.re-reflection upit 322 and the second

e second reflection unit 321b may be movable in a



15 direction along the second light path from the second side surface of each of the semiconductor
packages to the second reflection unit), the fourth reflection unit 321d may be movable in a direction
perpendicular to the fourth side surface d of the semiconductor package(or in a 20 direction along the
fourth light path from the fourth side surface of each of the semiconductor packages to the fourth
reflection unit), and the second re-reflection unit 322y may be movable along the y axis perpendicular to
the x axis and the z axis. 25The first vision unit 330a shown in FIG. 2 mc';:%< be configured so that the first

vision unit 330a'C5P6E nfovabi bRy thel Axis Perpéidicdiar &thdk axis Ahd the 2%4S to change
focus based onthe sizq%gfcg@ﬁ%rgic%rpu'cg%paggg[g%.b%@l&%o:}(a)ﬁ&ggg ar?n%B@&‘iiSW a_nd a side

view respectivelyshowingthevisioninspectionpart constitutingthesemiconductorpackageinspection
apparatus accokdipg t@ the presest invention, A-descpptienof partivasddenticaktp these glescribed with

reference to
the 1image photographed by the wvision units 330 with a
5 reference image or reference data stored in the controller
to distinguish good semiconductor packages from defective
semiconductor packages.
The reflection units 321 and the re-reflection units
322 constituting the vision inspection part 300 of the

10 semiconductor package inspection apparatus 1000 according
to the present invention may be independently driven, and
the positions and angles at which the reflection units 321
and the re-reflection wunits 322 are disposed may be
adjusted.

15 In the embodiment shown in FIG. 2, as previously
described, the semiconductor package to be inspected may
be formed in the shape of a square. According to
circumstances, however, the size of the semiconductor
package may be increased, or the semiconductor package may

20 be formed 1in another shape (for example, a rectangular
shape) .

In order to inspect semiconductor packages having
various shapes and various sizes, therefore, the
reflection wunits 321 and the re-reflection wunits 322

25 constituting the vision inspection part 300 may Dbe
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10FIGS. 1 and 2 will be omitted. Specifically, FIG. 3(a) is a plan view showing the vision inspection
part 300 of the semiconductor package inspection apparatus according to the present invention, and FIG.
3(b) is a side view showing the vision inspection 15 part 300 of the semiconductor package inspection
apparatus according to the present invention. The inspection block 310 and the first vision unit 330a
constituting the vision inspection part 300 according to the present invention may be mounted on a

mounting 20 member 370. The inspection block 310 and the first vision unit 330a may be transferred by
the vision inspeCldh A ranster unit'350'(E8e FIESCE and'2) iR ]atfa;lg diré&fon'in % state in which the

inspection block 310 andjthe first vision,ynit 330a are mounted.on the mounting 25member, 370.

Although not additionally shown, the inspection block 310 and the first vision unit 330a may be individually
driven, and the first visiondunite330a may-he Independeatly diiven-so.as ¢e adjustdhefagaldistance. 5
The transfer path along which the mounting member 370 is transferred by the vision inspection part
transfer unit 350 neyebepeyperidieulan ta thel ranster pat  albngtwhick the semwoondudter package to
be Inspected is transferred by the pickup part. 10As shown in FIG.3(b),side images of the semiconductor
package’reflectéd bythe refiectiGin Ghits 321 Bhstifiting thetvisidrAinspecsh part 300 may be incident
upon the first vision uniESBOa%’n theﬂlgrizonatgl dirgﬁ:g%.

ecifica in FIG. 2, the first
reflection wunit 321la may be movable 1in a direction
perpendicular to the first side surface a of the
semiconductor package(or in a direction along the first

10 light path from the first side surface of each of the
semiconductor packages to the first reflection unit), the
third reflection unit 321c may be movable in a direction
perpendicular to the third side surface ¢ of the
semiconductor package(or in a direction along the third

15 light path from the third side surface of each of the
semiconductor packages to the third reflection unit), and
the first re-reflection unit 322x may be movable along a y
axis perpendicular to an x axis and a z axis, based on the
size of the semiconductor package. The first re-reflection

20 unit 322x is configured to be movable in the vy-axis
direction so that the movement of the first re-reflection
unit 322x can correspond to the movement of the third
reflection unit 321c.

The third reflection unit 321c must be movable in a

25 direction perpendicular to the third side surface c of the
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15In a case in which the installation space of the vision inspection part transfer unit 350 transferring the
mounting member 370, on which the first vision unit 330a is mounted, is sufficient, the first vision unit
330a may be Installed so that the side images of the semiconductor 20 package incident upon the first
vision unit 330a can be incident in the horizontal direction (the direction parallel to the transfer direction of
the table and perpendicular to the transfer direction of the pickup part), as shown in FIGS. 1 to 3. 25Also,
the vision inspection part 300 of the semiconductor package inspection apparatus according to the

present invention fay RS An if@Ridon part 360 6F grog' g photographing fightdhe vision units
300. The iIIuminlq‘t\iggj]eqart&po may b&@@yidggwlderttlpg 5&@@1'&90@@149185 package 'Fr%qﬁfgr part 311 to

illuminate light to theé semiconductor package transferred while being sucked by the pickup part 210. The
illumination par;36Q may: he previdechurder thestransiespath of the semicenduetes package located

between a first region 328 10 in which the first reflection unit 321a and the second reflection unit 321b
are disposed anccd secondregion 8293inlwhichthe thifdereffection unit-324¢] gve fourth wvefléction unit
321d, the first re-reflection unit, and the second re-reflection unit are disposed. 15That is, the inspection
block 319 may bBe PartitomBaviRty fvo; and theYredpectivE FRpeefion BrockeImay provias thé first region
328 and the secqnd region 329 at whieh the reflectiop ynits o fne resreflection units arg moynted.
unit 322x may be configured so that the first re-
reflection wunit 322x can be movable in the y-axis
direction so as to prevent interference between the first
10 re-reflection unit 322x and the second re-reflection unit
322y.
For the same reason, the second reflection unit 321b
may be movable in a direction perpendicular to the second
side surface b of the semiconductor package(or 1in a
15 direction along the second light path from the second side
surface of each of the semiconductor packages to the
second reflection unit), the fourth reflection unit 321d
may be movable in a direction perpendicular to the fourth
side surface d of the semiconductor package(or 1in a
20 direction along the fourth light path from the fourth side
surface of each of the semiconductor packages to the
fourth reflection unit), and the second re-reflection unit
322y may be movable along the y axis perpendicular to the

X axis and the z axis.

25 The first wvision unit 330a shown in FIG. 2 may be
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20The illumination part 360 may Include a board 361 and at least one light source 363, such as a light
emitting diode (LED), provided on the board 361. The illumination part 360 may be provided under
the inspection block of the vision inspection part 300 to 25illuminate light to the semiconductor package
transfer part 311. The illumination part 360 may provide indirect illumination in the side direction of
the semiconductor package which is photographed to improve quality of an 5image photographed by the

first vision unit 330a. The pickup units of the pickup part 210b can be rotated about the z axis, and
therefore, semiCORHUSF fickades, 4185 imabes &f Which Kade %%enuBﬁgtoﬁggﬁed?éﬁn Brotated to

original positions hersiof 35 pieviaualy 10desctibed e BiG.,4 11,2 visw showing anothey gmbodiment

of the vision inspection part constituting the semiconductor package inspection apparatus according to
the present invertion. A dgsception ot-partigas idestical tathese on  the size of the

semiconductor package.

5 FIGS. 3(a) and 3(b) are a plan view and a side view
respectively showing the vision inspection part
constituting the semiconductor package inspection

apparatus according to the present invention. A description
of portions identical to those described with reference to
10 FIGS. 1 and 2 will be omitted.

Specifically, FIG. 3(a) is a plan view showing the
vision inspection part 300 of the semiconductor package
inspection apparatus according to the present invention,
and FIG. 3(b) is a side view showing the vision inspection

15 part 300 of the semiconductor package inspection apparatus
according to the present invention.

The inspection block 310 and the first wvision unit
330a constituting the wvision inspection part 300 according
to the present invention may be mounted on a mounting

20 member 370. The inspection block 310 and the first wvision
unit 330a may be transferred by the vision inspection part
transfer wunit 350 (see FIGS. 1 and 2) 1n a vy-axis
direction in a state in which the inspection block 310 and
the first vision unit 330a are mounted on the mounting

25 member 370.
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15described with reference to FIGS. 1 and 2 will be omitted. As previously described, the first vision
unit 330a of the vision inspection part 300 shown in FIGS. 1 to 3 is disposed in the horizontal direction to
photograph an image incident in the horizontal direction. In a case in which an 20 installation space of
the vision unit is restricted, however, the vision unit may be Installed in the vertical direction.
Consequently, the reflection units and the re-reflection units constituting the vision inspection part 25300
of the semiconductor package inspection aﬁgaratus according to the present invention ma}éfurther

include a reflection membet 338 o Pefletting the tespdctine Side images SHienticaRdtictsr packages to
pe Inspeced in a7t deciion.(ir:exampla, Jn the horizontal dreglion) 5.and.refleeting the images,

reflected in the horizontal direction, in a second direction (for example, in the vertical direction). The
side images la, #x:1¢eand Id ofithe semiconduetor packagesio betnspectedpkeflected by the 10
reflection member 325, may be photographed by the first vision unit 330a, which are installed in the
vertical direction.ndependhe tréflecticryarember325 maybe fartheeprovided to varously change the

installation position of the first 15 vision unit 330a.
5 The transfer path along which the mounting member 370

is transferred by the vision inspection part transfer unit
350 may be perpendicular to the transfer path tp along
which the semiconductor package to Dbe inspected 1is
transferred by the pickup part.

10 As shown in FIG. 3(b), side images of the
semiconductor package reflected by the reflection wunits
321 constituting the vision inspection part 300 may be
incident upon the first vision unit 330a in the horizontal
direction.

15 In a case in which the installation space of the
vision inspection part transfer unit 350 transferring the
mounting member 370, on which the first wvision unit 330a
is mounted, 1is sufficient, the first wvision unit 330a may
be installed so that the side images of the semiconductor

20 package incident upon the first vision unit 330a can be
incident in the Thorizontal direction (the direction
parallel to the transfer direction of the table and
perpendicular to the transfer direction of the pickup
part), as shown in FIGS. 1 to 3.

25 Also, the wvision inspection part 300 of the
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Also, as shown in FIGS. 3 and 4, the first vision unit 330a may be moved to adjust the focus of the side
images of the semiconductor package based on the size of the semiconductor package picked up by the
pickup part 20210. Specifically, at the photograph step, the first vision unit 330a may be moved in the
y-axis direction (see FIG. 2 or 3) or in the z-axis direction (see FIG. 4 in which the reflection member is
used). 25FIG. 5 is a view showing yet another embodiment of the vision inspection part constituting the
semiconductor package inspection a%)cgaratus according, to the Bresent invention. In the embodiments

shown in FIGS. IS 4 ihYSiE8S 57t senticondtichor patkEgedAte Simiftandotfy retidctéd and
photographed tq confirm defective elements gt the: sides of the semjconductar packagessHiereby

determining whether or not the semiconductor packages are defective. For example, in a case in which

semiconductor df-packagesitepenspeciedare QFEN semieenductor packages, the bogtoms of the
semiconductor packages may be defective. Examples of defects may Include poor marking, incorrect

dimensions, scratches,Bracks! fasintdcednn wehich d $@adnteymireal isroxidized durihersiridndation 15
(disconnection or cutting) thereof with the result that the color of the lead terminal is changed, or melting,
in which=a moldifJAfRefaI<ticks tBIRE I terhfifalGdring a’singulation proceds-uminate

light to the semiconductor package transferred while being
sucked by the pickup part 210. The illumination part 360
may be provided under the transfer path of the
semiconductor package located between a first region 328

10 in which the first reflection wunit 321la and the second
reflection unit 321b are disposed and a second region 329
in which the third reflection wunit 321c, the fourth
reflection unit 321d, the first re-reflection unit, and
the second re-reflection unit are disposed.

15 That is, the inspection block 310 may be partitioned
into two, and the respective inspection blocks may provide
the first region 328 and the second region 329 at which
the reflection wunits or the re-reflection units are
mounted.

20 The illumination part 360 may include a board 361 and
at least one light source 363, such as a light emitting
diode (LED), provided on the board 361.

The illumination part 360 may be provided under the
inspection Dblock of the wvision inspection part 300 to

25 illuminate 1light to the semiconductor package transfer
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To find such defects, the bottom of the semiconductor 20 package transferred by the pickup part 210
may be photographed and Inspected through the second vision unit 330b mounted under the
photographing space in the z-axis direction. The second vision unit 330b disposed under the
25semiconductor package transfer part 311 to photograph a bottom image of the semiconductor package
transferred by the pickup part 210 may be further included. The illumination part 360 may have a through
hole formed at the central region thereof, and the second vision unit 5 330b may be disposed under the
through hole ofﬂ‘?erﬁlu%iﬁation part 360 to photograph and Inspect the bottom image of the

semiconductor package.firough the through hole of the Wygingtion payt 360, Consgguently, the

illumination part 360 provided 10 under the photographing space or the semiconductor package transfer
part may be configuigeia the shape of ading havingan-epering formedat theceniral portign thereof so
that the second vision unit 330b can photograph and Inspect the bottom image of the semiconductor
package. 15 Inworchgsionythiellummatidrrpad 360mdy be canfigured indhelshiape of a Eng having an
opening, and the vision inspection part may include a first vision unit 330a for inspecting sides of a
semiconductor ﬁ&@i@fgé’ﬁﬁ&%%@éi?fﬁﬁvi@%ntﬁﬁit 330 privitkdrunderithé Phdvtographing 20 space for
photographing the bott%meof t&e iemiconducctor ggck%ge through the o eninglogkghecig%miggtion part 360.

ckup units e plcXup pdrt
rotated about the 2z axis, and therefore, semiconductor
packages, side images of which have been photographed, can
be rotated to original positions thereof, as previously
10 described.

FIG. 4 is a view showing another embodiment of the
vision inspection part constituting the semiconductor
package inspection apparatus according to the present
invention. A description of portions identical to those

15 described with reference to FIGS. 1 and 2 will be omitted.

As previously described, the first vision unit 330a of
the vision inspection part 300 shown in FIGS. 1 to 3 1is
disposed in the horizontal direction to photograph an image
incident in the horizontal direction. In a case in which an

20 installation space of the wvision wunit 1s restricted,
however, the wvision unit may be installed in the wvertical
direction.

Consequently, the reflection wunits and the re-
reflection units constituting the vision inspection part

25 300 of the semiconductor package inspection apparatus
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In the embodiment shown in FIG. 5, therefore, it is possible to simultaneously photograph sides and
bottoms of quadrangular semiconductor packages to be Inspected, 25thereby determining whether or not
the semiconductor packages are defective through images photographed by the respective vision units.
Of course, in the embodiment shown in FIG. 5, in a case in which side inspection of semiconductor
packages is 5 not necessary, it is possible to determine whether or not the bottoms of the semiconductor
packages transferred hy the pickup part 210 are defective using only the second vision unit 330b without

the use of the fifst Vidion thit 3304 L0416 S fluriVatitn part f6rilluHihatRg lighttothe sémiconductor
packages to be Inspecied may he configured in the shape of 3,6ng a5 shown in FIG, 5; hoyever, the

shape of the illumination part is not limited thereto. 15That is, the illumination part may be disposed apart
from or in parallehwitbthessecere visiorupitde lllystratedight tedhedeottom<efdbesemiconductor package

transfer part. Here, the illumination part may be disposed apart
first direction (for example, in the horizontal direction)
5 and reflecting the images, reflected in the horizontal
direction, in a second direction (for example, 1in the
vertical direction).

The side images la, 1b, 1lc, and 1d of the
semiconductor packages to be inspected, reflected by the

10 reflection member 325, may be photographed by the first
vision wunit 330a, which are installed in the vertical
direction.

The reflection member 325 may be further provided to
variously change the installation position of the first

15 vision unit 330a.

Also, as shown in FIGS. 3 and 4, the first wvision
unit 330a may be moved to adjust the focus of the side
images of the semiconductor package based on the size of
the semiconductor package picked up by the pickup part

20 210.

Specifically, at the photograph step, the first
vision unit 330a may be moved in the y-axis direction (see
FIG. 2 or 3) or 1in the z-axis direction (see FIG. 4 1in
which the reflection member is used).

25 FIG. 5 is a view showing yet another embodiment of
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20 from or in parallel with the second vision unit as follows. The illumination part may be disposed under
the semiconductor package transfer part so that the illumination part is apart from or parallel with the
second vision unit in the x-axis direction. 25Also, the illumination part 360 may be provided
separatelyfromthesecondvisionunit330b. Alternatively, the illumination part 360 may be mounted at the
second vision unit 330b. The illumination part may Include a plurality of 5 illumination parts.
Also, as shown in FIG. 5, the second visjon unit 330b may be moved in the z-axis direction, or the z-axis

height of the pickip par218 mayBeE chaRGed 16 adfiidt te totus SF thé bottsmifrage’ st e
semiconductor 3@%9;%*)6‘%%%8&%%9? sgl%%gg%gemgcg%ﬁrgpa%getpligkegygst%gwe pickup part

210. FIG. 6'is a block diagram showing the semiconductor package inspection apparatus 1000
according to the present #avention. 15Thecontrollerofthesemiconductorpackage inspection apparatus
1000 according to the present invention may Include a memory 710 for storing data, with which images
photographed by the viSiontirit 330 (tHerfrsthdsiohanit and/étithe .setond visiontlisit) arge s

5 of semiconductor packages are simultaneously reflected and
photographed to confirm defective elements at the sides of
the semiconductor packages, thereby determining whether or
not the semiconductor packages are defective.

For example, 1in a ~case 1in which semiconductor
10 packages to be inspected are QFN semiconductor packages,
the bottoms of the semiconductor packages may be
defective. Examples of defects may include poor marking,
incorrect dimensions, scratches, cracks, resin bleed, in
which a lead terminal 1s oxidized during singulation
15 (disconnection or cutting) thereof with the result that
the color of the lead terminal is changed, or melting, in
which a molding material sticks to the 1lead terminal
during a singulation process.
To find such defects, the bottom of the semiconductor
20 package transferred by the pickup part 210 may be
photographed and inspected through the second wvision unit
330b mounted under the photographing space in the z-axis
direction.
The second wvision wunit 330b disposed wunder the

25 semiconductor package transfer part 311 to photograph a
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20 compared, and a processor 720 for comparing the photographed images with information stored in the
memory to determine whether or not sides of a semiconductor package to be Inspected are defective.
Also, the semiconductor package inspection apparatus 251000 according to the present invention may
further Include a communication module 730 for communicating with a singulation apparatus for
performing a preceding process, €.g. a singulation process, or a subsequent process, e.g. an unloading

process. The controller 700 of 5 the semiconductor package inspection apparatus 1000 according to the
Present inventigiP ey RS a g BEtwESH e Foufiective Broees bf &SemTEbRAUCS

manufacturing ptrggesqu%%on ggggnatmproylizg}gd t%@ug@&q%ﬁgmmgmgeiql% modulg 730. 10At least

one detection unit 500'may be provided to confirm States of the respective components constituting the
semiconductor package, inspestiashappasatus 4900 agcerding to the presept kiventiona at  The
controller 700 of the semiconductor package 15 inspection apparatus 1000 according to the present
invention may cohtroldke tablé 118gorwhichesemitonductor packagesdode nspevteduaretocated, and
the table transfer unit 120 for transferring the table 110 so that the table can be rotated and transferred to

20 positions at WRItH tha3gicktis units TF 6 fespedve pickGp pahts Pk up'thé Senti€ondtiGtor packages.

illumination part 360 to photograph and inspect the bottom
image of the semiconductor package through the through
hole of the illumination part 360.

Consequently, the illumination part 360 provided

10 under the photographing space or the semiconductor package
transfer part may be configured in the shape of a ring
having an opening formed at the central portion thereof so
that the second vision wunit 330b can photograph and
inspect the bottom image of the semiconductor package.

15 In conclusion, the illumination part 360 may be
configured in the shape of a ring having an opening, and
the vision inspection part may include a first vision unit
330a for inspecting sides of a semiconductor package and a
second vision unit 330b provided under the photographing

20 space for photographing the bottom of the semiconductor
package through the opening of the illumination part 360.

In the embodiment shown in FIG. 5, therefore, it 1is
possible to simultaneously photograph sides and bottoms of
quadrangular semiconductor packages to Dbe inspected,

25 thereby determining whether or not the semiconductor
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The controller 700 of the semiconductor package inspection apparatus 1000 according to the present
invention may control a plurality of pickup units 211 25Included in the pickup part and the pickup part
transfer unit 220 to control the positions of the pickup part and operations of the respective pickup units
211. As previously described, there is provided a pair of pickup parts, each of which includes the
pickup units 211. 5 Since the semiconductor packages picked up by the pickup parts, each of which
includes the pickup units 211, can be alternately photographed and insFEected by a single vision

inspection part 360 "h&r&tofs. thé Comtrite™7 d0 maly Contrdt A HickUp protess 15 De Altefrktely carried

out by 10 the picgy}ge%acr@eeqppsqfo\@{hi&llgliigglydes the pickup units 211. The controller 700 of the
semiconductor package inspection apparatus 1000 according to the present invention may compare

images of the semiconducteiopackages nl photegraphet-by thendsion wmits 830 constityting the vision
inspection part with a reference image or reference data stored in the memory 710 of the controller 700 to
distinguish goodsemicanductomhpackdges frorn defectivetsemicondudtor packageszand may selectively
release a 20 picked up state of the inspected semiconductor packages at the unloading trays included in
the unlodding paft'sothafaftmioadifiy pfodess tan'fe E&rga GRS "Fiid E6ntrdifer 700 may control
the vision units 330 cpnstituting the visign inspection part 300, G VISION v ansterred by
the pickup part 210 are defective using only the second
vision unit 330b without the use of the first vision unit
330a.
10 Also, an illumination part for illuminating light to
the semiconductor packages to Dbe inspected may Dbe
configured in the shape of a ring as shown in FIG. 5;
however, the shape of the illumination part is not limited
thereto.
15 That is, the illumination part may be disposed apart
from or 1in parallel with the second wvision unit to
illustrate 1light to the Dbottom of the semiconductor
package transfer part.
Here, the illumination part may be disposed apart
20 from or 1in parallel with the second wvision unit as
follows. The illumination part may be disposed under the
semiconductor package transfer part so that the
illumination part 1is apart from or parallel with the

second vision unit in the x-axis direction.

25 Also, the illumination part 360 may be provided

48



25inspection part transfer unit 350, and the illumination part 360 so that side images or bottom images of
the semiconductor packages to be inspected to obtain an image for inspection. In this case, the controller
700 may control the 5 unloading tray transfer units 410 and 420 of the unloading part to locate the
respective unloading trays at positions corresponding to the pickup units of the respective pickup parts.
FIG. 7 is a flow chart showing a semiconductor 10 package inspection method according to the present
invention. The semiconductor Package inspection method according to the present invention Inspects

semiconductor S&ERAgES 0ding the 8Bove-déstribed $efMiCondubtorFackagd hepection 18apparatus.
The semicondugtor package dnspection method, according {0 the prgsent inyention, maynglude a

semiconductor package rotation step (3200) of rotating a semiconductor'package picked up by the pickup
part at a pickuptstep s2Q (2400) ahout & Ziaxis by@, predetermined angle a, a semiconductor package
transfer step (3300) of transferring the semiconductor package picked up by the pickup part along the
semiconductor packagé transférl partpartd arsemiconducter packagephatograptr sfep-(340Q0) of the

25illumination part illuminating light to the semiconductor
5 illumination parts.

Also, as shown in FIG. 5, the second wvision unit 330b
may be moved in the z-axis direction, or the z-axis height
of the pickup part 210 may be changed, to adjust the focus
of the bottom image of the semiconductor package based on

10 the size of the semiconductor package picked up by the
pickup part 210.

FIG. 6 1is a block diagram showing the semiconductor
package inspection apparatus 1000 according to the present
invention.

15 The controller of the semiconductor package
inspection apparatus 1000 according to the present
invention may include a memory 710 for storing data, with
which images photographed by the wvision unit 330 (the
first wvision wunit and/or the second vision wunit) are

20 compared, and a processor 720 for comparing the
photographed images with information stored in the memory
to determine whether or not sides of a semiconductor
package to be inspected are defective.

Also, the semiconductor package inspection apparatus

25 1000 according to the present invention may further
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package moved along the semiconductor package transfer part and the first vision unit photographing first
to fourth side surface images of the semiconductor package. The semiconductor package rotation step
(3200) of 5 rotating the semiconductor package picked up by the pickup part about the z axis by the
predetermined angle a may be carried out during the semiconductor package transfer step (3300) of
transferring the semiconductor package picked up by the pickup part along the semiconductor package
10transfer part., _That s, the semiconductor package ro%ation step $3200 .and the semiconductor

package transfer'st&p (3300) FAY' B8 sifatitaRe STsH carried out CAls6 THE Sdinfcordflictht package
inspection method Jég&ﬁggj&qgnth thgﬁ;gg@g@{ligvelrgigp may further.include an g%igggiggotograph step

(3500) of photographing a bottom image of the semiconductor package together with or Independently of

the semiconducterpackage phetograph step;(3400)f phetegraphing the sigde ipagespithe 20
semiconductor package picked up by the pickup part. At the auxiliary photograph step (3500), the bottom

image of the semicorductorspackage eyt be photographed sisinfithe dturhinatioerparf dsed at the
semiconductor package photograph step (3400), or an additional illumination part 25maly0t8% used to

phouxnébhtheTﬁﬁKnn%ﬁﬁﬁﬁ%%ﬁ*ﬁ%tor package inspection apparatus

according to the present invention may minimize a gap
between the respective ©processes of a semiconductor
manufacturing process based on information provided
through the communication module 730.
10 At least one detection unit 500 may be provided to
confirm states of the respective components constituting
the semiconductor package inspection apparatus 1000
according to the present invention.
The controller 700 of the semiconductor package
15 inspection apparatus 1000 according to the present
invention may control the table 110, on which
semiconductor packages to be inspected are 1located, and
the table transfer unit 120 for transferring the table 110
so that the table can be rotated and transferred to
20 positions at which the pickup units of the respective
pickup parts pick up the semiconductor packages.
The controller 700 of the semiconductor package
inspection apparatus 1000 according to the present
invention may control a plurality of pickup units 211

25 included in the pickup part and the pickup part transfer
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semiconductor package. That is, as previously described, a plurality of illumination parts may be
provided. The semiconductor package photograph step (3400) may 5 Include a process of moving the
first vision unit to adjust the focus of the side images of the semiconductor package based on the size of
the semiconductor package picked up by the pickup part. The movement direction of the first vision unit
may be a transfer direction of the 10 semiconductor package or a direction perpendicular to the transfer
direction of the semicondéjctor package. In the same manner, at the gquxiliary photograph step (3500),

photographing i8'arried Sut'tsy the'second VisiorP Ghit. “THE Ausifiary Photograph stéh (3560) may include
a 15 process OEEEOJ@}QH}less%(ior{(wisi%éﬂgg{QQeZ}BEiékQJ'EeﬁE@[‘t%r changing a z-axis height of the
t

pickup part to adjust the focus of the bottom image of the semiconductor package based on the thickness

of the semiconductor pagkage-picked up by therpiskup parte 20 Alsop the, sestcandugtar package
inspection method according to the present invention may further include a re-rotation step (3600) of

rotating the sensicofrductorpackagepicked uphbytheipickupgarttalsout iack axisuby aprédetermined angle
b (b =-a+ (90*N) or b = (90 - 25a) +(90*N); where,N is an integer)after the semiconductor package

photograph step {3460) o the> STXiFARFPIGtOgraph-<teBI3500)C 48 PretRously déstriBedkur

parts, each of which includes the pickup units 211, can be
alternately photographed and inspected by a single vision
inspection part 300, therefore, the controller 700 may
control a pickup process to be alternately carried out by

10 the pickup parts, each of which includes the pickup units
211.

The controller 700 of the semiconductor package
inspection apparatus 1000 according to the present
invention may compare images of the semiconductor packages

15 photographed by the wvision wunits 330 constituting the
vision inspection part with a reference image or reference
data stored in the memory 710 of the controller 700 to
distinguish good semiconductor packages from defective
semiconductor packages, and may selectively release a

20 picked up state of the inspected semiconductor packages at
the unloading trays included in the unloading part so that
an unloading process can be carried out.

The controller 700 may control the wvision units 330
constituting the wvision inspection part 300, the wvision

25 inspection part transfer unit 350, and the illumination
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Also, the semiconductor package inspection method according to the present invention may further
include a 5 semiconductor package unloading step (3700) of unloading the inspected semiconductor
package to a corresponding tray based on the inspection results at the semiconductor package
photograph step (3400) or the auxiliary photograph step (S500). That is, semiconductor packages may be
10 unloaded in a state in which good semiconductor packages and defective semiconductor packages
are located on different tr%%ys based on the inspection results. In the semiconductor package

inspection appa?atus and the Semidbhduciorpackagd fisp&ctioh WéthSd afEstafhg 16 15the present
invention, semicondyctor;packages 1o he inspected arq phgtographed,angd inspected while the
semiconductor packages are transferred along a rectilinear transfer path with the result that a lifting
process for individualiy, phetagraphing and inspecting the 20 semiconductor packages may be omitted,
thereby greatly improving inspection efficiency. Also,in the semiconductor package inspection
apparatus and the semiconducter package inspectiontmethbelracddrdingde theqpresent irvention, it is
possible to 25perform a flying type inspection process without a stop operation or a lifting operation for
photographing afd ffEhEREnG SemicSRATEEF paekddes? HerdB§ gtedty improvinglihspedtich efficiency.
ABOJ”theSemggﬁgu%gﬁfgggggeyﬁ§e§gggective unloading trays at positions

corresponding to the pickup units of the respective pickup

parts.
FIG. 7 is a flow chart showing a semiconductor
10 package inspection method according to the present
invention.

The semiconductor package inspection method according
to the present invention inspects semiconductor packages
using the above-described semiconductor package inspection

15 apparatus.

The semiconductor package inspection method according
to the present invention may include a semiconductor
package rotation step (S200) of rotating a semiconductor
package picked up by the pickup part at a pickup step

20 (S100) about a z axis by a predetermined angle a°, a
semiconductor package transfer step (S300) of transferring
the semiconductor package picked up by the pickup part
along the semiconductor package transfer part, and a

semiconductor package photograph step (S400) of the

25 illumination part illuminating light to the semiconductor
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5 apparatus and the semiconductor package inspection method according to the present invention, it is
possible to simultaneously photograph and inspect a plurality of sides of semiconductor packages to be
inspected upon photographing and inspecting the semiconductor packages, 10thereby greatly improving
inspection efficiency. Also,in the semiconductor package inspection apparatus and the semiconductor
package inspection method according to the present invention, it is possible to photograph and inspect
bottoms of semiconductor packages 15 to be inspected as well as a plurality of sides of the

semiconductor PACKETEs uPSH Photdgraphing and mSPeciRg e 8emikeHdictor patRAGES thereby
greatly improvir}gaQQotoagggphm%angﬂgggec@qg ggfjlcie_ﬂgg.tAlsfgnigttg igggduﬂqrsotacl%qge inspection

20 apparatus and the semiconductor package inspection method according to the present invention, a
pickup part for piekingrupsand transferciagiserpicondacior Pasckages e beripspecteddg<a photographing

space includes a plurality of pickup units which are arranged in a line in parallel to 25the transfer direction
with the result that contifuwous irspectiondn thre phrotégraphing tspaceris possible( 33éreby greatly
inwwowqgphou¥ggg2!§5m¥%g5gg§ggggﬂﬁﬂ%@?hpackage picked up by the pickup
part about the z axis by the predetermined angle a°’° may be
carried out during the semiconductor package transfer step
(S300) of transferring the semiconductor package picked up
by the pickup part along the semiconductor package
10 transfer part.
That 1s, the semiconductor package rotation step
(S200) and the semiconductor package transfer step (S300)
may be simultaneously carried out.
Also, the semiconductor package inspection method
15 according to the present invention may further include an
auxiliary photograph step (S500) of photographing a bottom
image of the semiconductor package together with or
independently of the semiconductor package photograph step
(S400) of photographing the side images of the
20 semiconductor package picked up by the pickup part. At the
auxiliary photograph step (S500), the bottom image of the
semiconductor package may be photographed using the
illumination part used at the semiconductor package

photograph step (5400), or an additional illumination part

25 may be used to photograph the Dbottom image of the
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Also,in the semiconductor package inspection apparatus and the semiconductor package inspection
method 5 according to the present invention, a plurality of pickup parts configured so as to be transferred
in parallel is provided with the result that it is possible to alternately carry out a pickup process, a
photographing process, and an unloading process, thereby minimizing a 10gap of an inspection process
at a vision inspection part. Although the preferred embodiments of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and sd5&HtGHGAS gFé) hoB&iblE IBwithout departing from the scope and spirit of the invention as

disclosed in the accompanying;claimg, WMLJ%&H@'MEQJ;SE ipegl- Ase iq%u&q%r package
ing:” ' ! in

inspection apparatus comprising: 5a pickup part configured to be transferre
illumination parts may be provided.

The semiconductor package photograph step (S400) may

5 include a process of moving the first wvision wunit to
adjust the focus of the side images of the semiconductor
package based on the size of the semiconductor package
picked up by the pickup part. The movement direction of

the first wvision unit may be a transfer direction of the

10 semiconductor package or a direction perpendicular to the
transfer direction of the semiconductor package.

In the same manner, at the auxiliary photograph step
(S500), photographing is carried out by the second vision
unit. The auxiliary photograph step (S500) may include a

15 process of moving the second wvision unit 1in a z-axis
direction or changing a z-axis height of the pickup part
to adjust the focus of the bottom image of the
semiconductor package based on the thickness of the
semiconductor package picked up by the pickup part.

20 Also, the semiconductor package inspection method
according to the present invention may further include a
re-rotation step (S600) of rotating the semiconductor
package picked up by the pickup part about a z axis by a
predetermined angle b° (b° = -a° + (90*N)° or b° = (90 -

25 a)® o+ (90*N) °; where, N 1is an integer) after the
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directions parallel to an x-axis direction and a z-axis direction, which are perpendicular to each other, to
be rotated about the z axis, and to suck semiconductor packages to be Inspected; 10a first vision unit for
photographing first to fourth side surface images of each of the semiconductor packages transferred by
the pickup part; first to fourth reflection units for reflecting the first side surface image to the fourth
side surface image 15 of each of the semiconductor packages transferred by the pickup part so that the
first vision unit can photograph the first side surface image to the fourth side surface image of each of the

semiconductor SEEKAgEE HirdtAnd Ssconitfe-refaliGiY RS forteS20 réfietling the third And fourth side
surface images reflected by the third reflgction ynitandhthe fourth reflection unittg the first vision unit;

a semiconductor package transfer part provided between a first region in which the first reflection unit

25and the second reflegtien pnitrare dispased and-a secopd cregien in Mapeh the thircheeflection unit, the
fourth reflection unit, the first re-reflection unit, and the second re-reflection unit are disposed, the
semiconductor packagei transfer part fupctderimg asrersetmicondoetor further include a

5 semiconductor package unloading step (S700) of unloading
the inspected semiconductor package to a corresponding
tray based on the inspection results at the semiconductor
package photograph step (S400) or the auxiliary photograph
step (S500) . That is, semiconductor packages may be

10 unloaded in a state in which good semiconductor packages
and defective semiconductor packages are located on
different trays based on the inspection results.

In the semiconductor package inspection apparatus and
the semiconductor package inspection method according to

15 the ©present invention, semiconductor packages to be
inspected are photographed and inspected while the
semiconductor packages are transferred along a rectilinear
transfer path with the result that a 1lifting process for
individually photographing and inspecting the

20 semiconductor packages may Dbe omitted, thereby greatly
improving inspection efficiency.

Also, in the semiconductor package inspection
apparatus and the semiconductor package inspection method
according to the present invention, it 1s possible to

25 perform a flying type inspection process without a stop
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5package transfer path; and an illumination part for illuminating light to the semiconductor packages
transferred by the pickup part. 2. The semiconductor package inspection apparatus
10according to claim 1, further comprising: a semiconductor package supply part comprising a table
having loading grooves for aligning the semiconductor packages; and an unloading part for
unloading the Inspected 15 semiconductor packages based on inspection results. 3. The
semiconductor package inspection apparatus according, to claim 1 or 2, wherein distance deviation

between a first Gt FAth Fomthe first side s0fac® 6t 20 '64th bPthe RemMiCSHATOF BackATes to the first
vision unit via t'len@léé 5etfl%cgtion lgg}nflc%%%@ht pag)g g']ggé&e segotr}ge%iggysurfaﬁfeogte h of the

semiconductor packages to the first vision unit via the second reflection unit, a third light path from the

third side 25surfagerefieach ohthe-semicongdactoripackages to the first vision unit via the third reflection
unit and the first re-reflection unit, and a fourth light path from the fourth side surface of each of the
semiconductor packagés tothe fikst visidreunitasda the folrth reflectigitbipife inspection

5 apparatus and the semiconductor package inspection method
according to the present invention, it 1s possible to
simultaneously photograph and inspect a plurality of sides
of semiconductor packages to be inspected upon
photographing and inspecting the semiconductor packages,

10 thereby greatly improving inspection efficiency.

Also, in the semiconductor package inspection
apparatus and the semiconductor package inspection method
according to the present invention, it 1s possible to
photograph and inspect bottoms of semiconductor packages

15 to be inspected as well as a plurality of sides of the
semiconductor packages upon photographing and inspecting
the semiconductor packages, thereby greatly improving
photographing and inspection efficiency.

Also, in the semiconductor package inspection

20 apparatus and the semiconductor package inspection method
according to the present invention, a pickup part for
picking up and transferring semiconductor packages to be
inspected to a photographing space includes a plurality of
pickup units which are arranged in a line in parallel to

25 the transfer direction with the result that continuous
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5and the second re-reflection unit is within a depth of focus of the first vision unit. 4. The
semiconductor package inspection apparatus according to claim 3, wherein the first light path to the
10fourth light path have the same length. 5. The semiconductor package inspection apparatus
according to claim 3, wherein the first reflection unit is configured to be movable 15 in a direction along
the first light path from the first side surface of each of the semiconductor packages to the first reflection
unit, the third reflection unijt is configured to be movable in a djrection along the third light path from

the third 20side SUFRICe G 8ach of the SRRTESHAGEBH PAcKEGES o the AT T8AECion TRt ahd  the
first re-reflectior& v Qg@ §ogﬁ%grggigng%gbocvgﬂ%8%a é’n%?‘@ Hg{,%%%qigﬂlaé o E@q érgg@/s. and the z axis.

Also, in the semiconductor package inspection
apparatus and the semiconductor package inspection method
5 according to the present invention, a plurality of pickup
parts configured so as to be transferred in parallel is
provided with the result that it is possible to
alternately carry out a pickup process, a photographing
process, and an unloading process, thereby minimizing a

10 gap of an inspection process at a vision inspection part.
Although the preferred embodiments of the present
invention have Dbeen disclosed for illustrative purposes,
those skilled in the art will appreciate that wvarious
modifications, additions and substitutions are possible,
15 without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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25 6. The semiconductor package inspection apparatus according to claim 3, wherein the
second reflection unit is configured to be movable in a direction along the second light path from 5the
second side surface of each of the semiconductor packages to the second reflection unit, the fourth
reflection unit is configured to be movable in a direction along the fourth light path from the fourth side
surface of each of the semiconductor 10packages to the fourth reflection unit, and the second
re-reflection unit is configured to be movable along a y axis perpendicular to the x axis and the z axis.
157. The semiconductovﬁbAaTclé%e%éﬁggﬁo& %bparatus according to claim 1 or 2, wherein the first vision
unit is configured to be movable along a y axis perpendicular to the x axis and the z axis to change focus
based on a size of each of the semiconductor packages.

1. A semiconductor package inspection apparatus
comprising:
5 a pickup part configured to be transferred in

directions parallel to an x-axis direction and a =z-axis
direction, which are perpendicular to each other, to be
rotated about the 2z axis, and to suck semiconductor
packages to be inspected;

10 a first vision unit for photographing first to fourth
side surface images of each of the semiconductor packages
transferred by the pickup part;

first to fourth reflection units for reflecting the
first side surface image to the fourth side surface image

15 of each of the semiconductor packages transferred by the
pickup part so that the first wvision unit can photograph
the first side surface image to the fourth side surface
image of each of the semiconductor packages;

first and second re-reflection units for re-

20 reflecting the third and fourth side surface images
reflected by the third reflection unit and the fourth
reflection unit to the first vision unit;

a semiconductor package transfer part provided
between a first region in which the first reflection unit

25 and the second reflection unit are disposed and a second
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20 8. The semiconductor package inspection apparatus according to claim 1 or 2, further comprising
a second vision unit disposed under the semiconductor package transfer part to photograph a bottom
image of each of the 25semiconductor packages transferred by the pickup part. 9. The
semiconductor package inspection apparatus according to claim 8, wherein the illumination part has a
through hole formed at a central region thereof, and the 5 second vision unit is disposed under the
through hole of the illumination %art to photograph the bottom image of each of the semiconductor

packages throu§RIhE thratigh hate 8f tié flumination part. £610. °Fhe ‘$&nlicondtictor packade inspection
apparatus accogg@g égﬂ%m% p@,r.eintqbe illimipation part iﬁgigggggd %H@irgtrorgr% in.parallel with the

second vision unit in the x-axis direction to lllustrate light to the semiconductor package transfer part. 15

11. The semicopducten packager inspectian apparatusaccosdingde, clainell; whersithe-lumination part
is disposed under the semiconductor package transfer part so that the illumination part is apart from or
parallel with 20thecdecond Visienuratin the xtaxig direttioning as a semiconductor

5 package transfer path; and
an illumination part for illuminating light to the

semiconductor packages transferred by the pickup part.

2. The semiconductor package inspection apparatus
10 according to claim 1, further comprising:

a semiconductor package supply part comprising a
table having loading grooves for aligning the
semiconductor packages; and

an unloading part for unloading the 1inspected

15 semiconductor packages based on inspection results.

3. The semiconductor package inspection apparatus
according to claim 1 or 2, wherein distance deviation
between a first light path from the first side surface of

20 each of the semiconductor packages to the first wvision
unit wvia the first reflection unit, a second light path
from the second side surface of each of the semiconductor
packages to the first wvision unit wvia the second
reflection unit, a third light path from the third side

25 surface of each of the semiconductor packages to the first
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12. The semiconductor package inspection apparatus according to claim 10, wherein the illumination part
is provided at the second vision unit. 25 13. The semiconductor package inspection apparatus
according to claim 2, wherein the unloading part comprises trays, on which the semiconductor packages
are loaded based on the inspection results of the semiconductor 5 packages, and at least two unloading
tray transfer units for transferring the trays. 14. The semiconductor package inspection apparatus
according to claim 13, wherein the side images of the 10 semiconductor packages received and aligned

in the loading grooves of e tabl-4re PHotographed aid fifspetted White e semiSontitictdr packages
are transferred @.g)p]getpfescegrﬂigggndlgrqgoglpa%@e ga@g%]p&gt ina arlz%te igavmichftpgﬁerg}ggnductor

packages are sucked by the pickup part, 15 the semiconductor packages are loaded on the trays based
on the inspectionsgsuiis, antkthedrays-aredischarged by the usleadingtiay tansferdnitse s 15. A
semiconductor package inspection method using 20the semiconductor package inspection apparatus
according to claim 1t gemprising: vision unit via the fourth reflection unit

5 and the second re-reflection unit is within a depth of

focus of the first wvision unit.

4, The semiconductor package inspection apparatus
according to claim 3, wherein the first light path to the

10 fourth light path have the same length.

5. The semiconductor package inspection apparatus
according to claim 3, wherein
the first reflection unit is configured to be movable
15 in a direction along the first light path from the first
side surface of each of the semiconductor packages to the
first reflection unit,
the third reflection unit is configured to be movable
in a direction along the third 1light path from the third
20 side surface of each of the semiconductor packages to the
third reflection unit, and
the first re-reflection unit is configured to be
movable along a y axis perpendicular to the x axis and the
z axis.

25

60



a rotation step rotating semiconductor packages picked up by the pickup part about the z axis by a
predetermined angle (a); 25a transfer step transferring the semiconductor packages picked up by the
pickup part along the semiconductor package transfer part; and a photograph step photographing
first to fourth side surface images of each of the semiconductor packages by 5the first vision unit while the
illumination part illuminatinglighttothesemiconductorpackages transferred along the semiconductor
package transfer part. 16. The semiconductor package inspection method 10 according to claim 15,

wherein the rotation step'rotatifig i SenTeoRGICHr gatkAgES pidked b by the FRRRAP Partabout the z

axis by the predetermined angle (3) is cayried;out while the semiconductor packages picked up by the
pickup part are transferred along the semiconductor 15package transfer part.

the second reflection wunit 1s configured to Dbe
movable in a direction along the second light path from
5 the second side surface of each of the semiconductor
packages to the second reflection unit,
the fourth reflection wunit 1s configured to Dbe
movable in a direction along the fourth 1light path from
the fourth side surface of each of the semiconductor
10 packages to the fourth reflection unit, and
the second re-reflection unit is configured to be
movable along a y axis perpendicular to the x axis and the

z axis.

15 7. The semiconductor package inspection apparatus
according to claim 1 or 2, wherein the first vision unit
is configured to be movable along a y axis perpendicular
to the x axis and the z axis to change focus based on a

size of each of the semiconductor packages.

20
8. The semiconductor package inspection apparatus
according to claim 1 or 2, further comprising a second
vision unit disposed under the semiconductor package
transfer part to photograph a bottom image of each of the
25 semiconductor packages transferred by the pickup part.
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17. The semiconductor package inspection method according to claim 15 or 16, further comprising a
re-rotation step rotating the semiconductor packages picked 20 up by the pickup part about the z axis by
a predetermined angle (b)(b = -a + (90*N) or b = (90 - a) + (90*N); where, N is an integer) after the

photograph step. 18. The semiconductor package inspection method 25according to claim 15,
further comprising an auxiliary photograph step photographing a bottom image of each of the
semiconductor packages picked up by the pickup part. 19. The semiconductor package inspection

method 5 according to claim 17, wherein the auxiliary photograph step is carried out using the

illumination part used ag the ﬂpgtog@ppcgg&p&a&adggigp%glurgiggggg@ﬁgh 2%p'lg1der§%@£conductor

package inspection method 10 according to claim 15, wherein the photograph step comprises a process
of moving the fiest vision wit to adjust a fagus.aksiderimages of eagh ©f the semicandugtor packages

based on a size of each of the semiconductor packages picked up by the pickup part. 15
through hole formed at a central region thereof, and the
5 second vision unit is disposed under the through hole of
the illumination part to photograph the bottom image of

each of the semiconductor packages through the through

hole of the illumination part.

10 10. The semiconductor package inspection apparatus
according to claim 8, wherein the illumination part is
disposed apart from or in parallel with the second vision
unit 1in the x-axis direction to illustrate 1light to the
semiconductor package transfer part.

15

11. The semiconductor package inspection apparatus
according to claim 10, wherein the illumination part is
disposed under the semiconductor package transfer part so
that the illumination part is apart from or parallel with

20 the second vision unit in the x-axis direction.

12. The semiconductor package inspection apparatus
according to claim 10, wherein the illumination part is
provided at the second vision unit.

25
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21. The semiconductor package inspection method according to claim 20, wherein, at the photograph
step, the first vision unit is movable in the y-axis direction or the z-axis direction. 20 22. The
semiconductor package inspection method according to claim 15, wherein the photograph step comprises
a process of moving a second vision unit in the z-axis direction or changing a z-axis height of the pickup
25part to adjust a focus of a bottom image of each of the semiconductor packages based on a thickness

of each of the semiconductor packages, picked ug by the icku; part. 23. The semiconductor package
inspection method 5 ac&?irdinﬁjt% claif 15 B 18 - RirthEREoMPTising BSemicoRd s pacikiye unloading

step unloading the inspegted.semicongustor packages to,differant rays pased on g inspection results at
the photograph step.

trays, on which the semiconductor packages are loaded

based on the inspection results of the semiconductor

5 packages, and at least two unloading tray transfer units

for transferring the trays.

14. The semiconductor package inspection apparatus

according to claim 13, wherein the side 1images of the

10 semiconductor packages received and aligned in the loading
grooves of the table are photographed and inspected while

the semiconductor ©packages are transferred along the
semiconductor package transfer part in a state in which

the semiconductor packages are sucked by the pickup part,

15 the semiconductor packages are loaded on the trays based
on the inspection results, and the trays are discharged by

the unloading tray transfer units.

15. A semiconductor package inspection method using
20 the semiconductor package inspection apparatus according
to claim 1, comprising:
a rotation step rotating semiconductor packages
picked up by the pickup part about the =z axis by a
predetermined angle (a®);

25 a transfer step transferring the semiconductor
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20

25

packages picked up by the pickup part along the
semiconductor package transfer part; and

a photograph step photographing first to fourth side
surface images of each of the semiconductor packages by
the first wvision unit while the illumination part
illuminating light to the semiconductor packages

transferred along the semiconductor package transfer part.

16. The semiconductor package inspection method
according to claim 15, wherein the rotation step rotating
the semiconductor packages picked up by the pickup part
about the =z axis by the predetermined angle (a°) is
carried out while the semiconductor packages picked up by
the pickup part are transferred along the semiconductor

package transfer part.

17. The semiconductor package inspection method
according to claim 15 or 16, further comprising a re-
rotation step rotating the semiconductor packages picked
up by the pickup part about the z axis by a predetermined
angle (b°) (b° = -a°® + (90*N)° or b° = (90 - a)°® + (90*N)°;

where, N is an integer) after the photograph step.

18. The semiconductor package inspection method

according to claim 15, further comprising an auxiliary
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photograph step photographing a bottom image of each of

the semiconductor packages picked up by the pickup part.

19. The semiconductor package inspection method
according to claim 17, wherein the auxiliary photograph
step 1is carried out using the illumination part used at

the photograph step or an additional illumination part.

20. The semiconductor ©package inspection method
according to claim 15, wherein the photograph step
comprises a process of moving the first wvision unit to
adjust a focus of side images of each of the semiconductor
packages based on a size of each of the semiconductor

packages picked up by the pickup part.

21. The semiconductor ©package inspection method
according to claim 20, wherein, at the photograph step,
the first vision unit i1s movable in the y-axis direction

or the z-axis direction.

22. The semiconductor package inspection method
according to claim 15, wherein the photograph step
comprises a process of moving a second vision unit in the
z—axis direction or changing a z-axis height of the pickup

part to adjust a focus of a bottom image of each of the
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semiconductor packages based on a thickness of each of the

semiconductor packages picked up by the pickup part.

23. The semiconductor ©package inspection method
according to claim 15 or 18, further comprising a
semiconductor package unloading step unloading the
inspected semiconductor packages to different trays Dbased

on the inspection results at the photograph step.
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