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 patrticularly, the present invention
relates to a semiconductor package 10 inspection apparatus and a semiconductor package inspection
method using the same that are capable of simultaneously photographing a plurality of side images of
a semiconductor paBkid€ENBE TSI ACHAGE triNSRIrfiid e AétiddAdUSioANackage along a
rectilinear transfer 15path to determine whether or not the semiconductor package is defective.

DescriptionJtHEREREd At RAGMieE JhrBEHaphynéthbHD Wikl aséiko SAMEetermine 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 V@E&%ROCW\% tfa)(?:serwlj:_conwlgm Pgﬁkage

5 Field of the Invention
The present invention relates to a semiconductor
package 1inspection 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
simultaneously photographing a plurality of side images of
a semiconductor package to be i1nspected 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 used to
20 determine whether or not a semiconductor package 1s
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 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 photographing space, and lifting the
semiconductor packaye texaityil @,sidd atags ofathe Retidomdnator packegea Inlgidmehod,
photographing efficiency may be lowered, and, in a process of photographing a plurality of sides of the
semicondu&@eisedgEohspatioaagficdiencal e bd YartiaYoheedeterpioee coflé&dtional
semiconductor package is configured to have a structure in which a lead serving as a contact point

when the séficoRB3AERDackARESHMERMYY ofethesd prdftudddr H¢FecekPye SSRENANS, a quad
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necessary to
must be photographed.

A method of photographing side 1i1mages 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 1is
configured to have a structure in which a lead serving as
a contact point when the semiconductor package iIs 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 Qlead, which 1is 1iIncluded 1in the
conventional semiconductor package, 1i1s removed from the

25 QFN semiconductor package. However, 1t IS 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 semiconductor package is defective. The bottom of the QFN semiconductor
package maysp®aticalieitbpactehaking hdekiod inkpectisandicdindinsiopringpckegel Skgso,
examples of defects that may be found through inspection of the bottom of the QFN semiconductor
package maeFRREEVRratfitds, €5ard kesin bleeday whRh RAEESERMINatS BIRERIIdithg
singulation (disconnection or cutting) thereof with the result that 20 the color of the lead terminal is
changed, ol'ReERRTin WRER a rﬁ@ WeERatehaPslickted THRAS teliRN R g 2hngiifon
process. AIthQ h the_ FN se con%?cto IQ ckage Was described as an example in the
above, it is HS§§§%B’ nsﬁé heF é gch% g SH3konPE Q%lco%ﬂ%ctor
ma facturlniq %rpment for sawin and %Ia ment, pick and Iacement LP plck anq} ac ement

et

and3D inspeClion of the SemiddnduCtor pac idEncy ol an mspect n process of tetermining

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

10 It 1S necessary to inspect whether or not the bottom
of the QFN semiconductor package is defective. The bottom

of the QFN semiconductor package may be basically

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 iInclude 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 i1s changed, or melting, iIn

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

Although the QFN semiconductor package was described

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

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



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 Therefore, the present invention has been made in 15 view of the
above problems, and it is an object of the present invention to provide a semiconductor package
inspection apparatus and a semiconductor package inspection method using the same that are
capable of sienitanaclushtphotogrsitkaapluralifsof sidderfhiagéd v 20 ad€micorvauciarysickage to
be inspected while transferring the semiconductor package along a rectilinear transfer path to
efficiently dERPhGERNFHEHERF Or MaMHEaekiEditiictoP PHRRITE defbetive. SAWINg  |P&¢tordance
with an aspect of the present 25invention, the above and other objects can be accomplished by the
provision o 86@ReNEuctBl FXciARE iRdREABRAbpatikis ERGsisla PREETRRAconABbred to be
transferred j directions%icr)allel an x-axis directign and a z-axjs direction, which are perpendicular to

each 5 oth&r td Bel&GtePRo ti‘f@? axen L1 NG5O L RS AEEor packages to be inspected, a

firsté/ision unit for pE%I_']QE;ralphr%n fir%t o fourth ﬁige Séj{flagﬁ imargbeseofsea% fgﬂe (sae%iﬁ%lg]uctor
packages transferred while Bei%% stcked By the p?&up part, fSPERTr 1o re%i'écrion LRI for

reflecting thefitgisige nge' ade o,the foygside sygface i%éehg %ﬁﬁ?@f&m %%‘Qig ductor

packages trans?errrr%ed v%éﬁe e#lg sucked byiﬁe pg(kup part so that tﬁ% irst vision SRI'[ canphotograph

the first sidg surfacepmegp/e theRprthRidede  efficiency of a process of
manufacturing the semiconductor package. Consequently, a
method of efficiently 1inspecting whether or not the

10 surface of a semiconductor package 1is defective is

required.

SUMMARY OF THE INVENTION
Therefore, the present iInvention has been made in
15 view of the above problems, and it i1s an object of the
present invention to provide a semiconductor package
inspection apparatus and a semiconductor package
inspection method using the same that are capable of
simultaneously photographing a plurality of side images of
20 a semiconductor package to be i1nspected 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



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 reflected by the third reflection unit and the fourth
reflection unit to the first vision unit, a semiconductor package transfer part 20 provided between a
first region in which the first reflection unit 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 25semiconductor package transfer part functioning as a
semicondudyr ptibleag® travdiei path aiid an ilsendaivrdotar illpatisage lighngpgetion
semiconductor packages transferred while being sucked by the pickup part. The semiconductor
package instRabA baparafXRaY ST Agthe? coMbAkER seRAEdnduetir brarags sudsly phe
comprising a table having loading grooves for aligning the semiconductor packages and an unloading
part for unlddciftPeriRsseclet EMBEHIRAS firkaddSlaskd dANnSpediidiS redl KSR distance

deviation between a first light path from the first side Eurface of each of the semiconductor packages to

the first visiBA Anifvid Str F&%Bﬁ”ﬁﬂ,’a bh Ii@rﬁ%aﬁefr&ﬁ'? SHIGHA sk sBRGLe of each
of the semicgnductor packages tq the firstvision 15 unjt via the secand reflection unit, a third light
path%e}rom tr?gth?r'a ’sid?gurfgge of 8?06}1{89 theé)sbe%%om#tp&or 6acl%1)§'e§ 10 tAL' |rst!¢/‘|:’sionS Hﬁllt(via the
third reflecti I st re- ' it, and a | ath fro urth=si urface of
each of thelgg sgmlcon%lteét"gr J%:%aggggs% %I; t%%gfirs@%isiﬁ%uﬁ%t\%gétﬂé.fo%rtrr::.rre Ietc%orgl &%ﬁ%ﬁd the
second re TG GO BE KT AGERTYAI0RS FdF HF! YR Wilk-race ikt dont path

to the fourth light path may have the same length.
of each of the semiconductor packages transferred while

being sucked by the pickup part, Tfirst to fourth
10 reflection units fTor reflecting the Tfirst 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 Tfirst vision unit can
photograph the first side surface image to the fourth side
15 surface 1mage of each of the semiconductor packages, first
and second re-reflection units for re-reflecting the third
and fourth side surface 1images reflected by the third
reflection unit and the Tfourth reflection unit to the
first vision unit, a semiconductor package transfer part
20 provided between a fTirst region i1n which the TfTirst
reflection unit 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



25The first reflection unit is configured to be movable 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 5 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 unit is configured to be 10 movable in a direction along the second light path from the
second sidessiiasnofusiohiof hacieageondureosfadkagestio thanskcanl raflebtod nakion the
fourth reflection unit is configured to be movable in a direction along the fourth light path from 15 the
fourth side SafdeetPEadd fﬂfﬁbr@me@ndhtmma@gsb% HRITSGANFLIEAbN DACkARES  the
second re-reflection unit is configured to be movable along a y axis perpendicular to the x axis and the
z axis. 20 Crofgd ey ggidi‘mai?m%? WG GHHIgERY bthBvRIe ithd8 Y txis perpendicular to

the x axis and the Zﬁ,;(is to change fé)cus based orkg‘ size of each of the semiconductor packages.
25The semiconduct %acﬁﬁ@é?gyb Hﬁ&?ﬁppﬁﬂeﬁ %y inspection apparatus "may

5 further comprise a semiconductor package supply part
comprising a table having loading grooves for aligning the
semiconductor packages and an unloading part for unloading
the iInspected semiconductor packages based on i1nspection
results.

10 The distance deviation between a Tirst light path
from the first side surface of each of the semiconductor
packages to the first vision unit via the fTirst reflection
unit, a second light path from the second side surface of
each of the semiconductor packages to the Ffirst 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 Tfirst vision unit via the
fourth reflection unit and the second re-reflection unit
may be within a depth of focus of the first vision unit.

The Tfirst light path to the fourth light path may
have the same length.

25 The first reflection unit 1s configured to be movable



further comprise a second vision unit disposed under the semiconductor package transfer part to
photograph a bottom image of each of the semiconductor packages transferred by the pickup part.
5The illumination part may have a through hole formed at a central region thereof, and the second
vision unit may be 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 10illumination part.
The illumination part may be disposed apart from or in parallel with the second vision unit in the x-axis
direction to Hlustate kigect tha sevhiwogdudier phtkade thagdidr eath SThwilumreitidd pak may be
disposed under the semiconductor package transfer part so that the illumination part may be apart
from or par@kdQitR W asconalifaenioh thER-aspMkeRfgHCctor packadfemlitti&h®art may
be provided at the second 20_vision unit. The unloading part may comprise trays, on which the

semicondudi8r SAcKEFELeFE IedHaed on thdiifpethdl tesUiR D 4@Ricdrdt&ior backages,

d at least t loading tray transf its f ferring the trays. 25The side i f th
a0 atleast wouiondig ey (RISIRL YN " VNS DR S U e e

5 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 unit 1is configured to be

10 movable i1n 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 unit 1s configured to be
movable in a direction along the fourth light path from

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.
25 The semiconductor package i1nspection apparatus may



received and aligned in the loading grooves of the table may be photographed and inspected while the
semiconductor packages are transferred along the semiconductor package transfer part in a state in
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 in 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 fotatibe stepootilgeermicaaftch patkdges pitket ug ishseickup@an akbet the z
axis by a predetermined angle (a), a transfer step transferring 15 the semiconductor packages picked
up by the pRRIY paRAHISTPH cRRAKeSIRIUEIR PRERIgPaRARsTELp A et @ Ao Rape §EpM
photographing first to fourth side surface images of each of the semiconductor packages by the first
vision unit WHiIRARe AlinGASIbOFartNEmFREhG HHH SHAb thaskagendbdBPpIatdRd th¥sferred
along the semiconductor package transfer part. The rotation step rotating the semiconductor
packages p%d'%b fﬁep;ﬂg part about the z axis by the predetermined angle (a) may be carried

out g/hile the 255em|1%%ndijﬂo¢ iar?la(l %Snpii%iéler up, Q tfbeag)/igk%{) %&hr;[, 8{.1?% ﬁa%sg)qréedfalpr%;g éhe
semiconductor package transfer part. e semiconductor package inspection method may further

T o e it S S e
an integer) a¢r the PHPQE&RSERder the through hole of the illumination
part to photograph the bottom 11mage of each of the
semiconductor packages through the through hole of the

10 il lumination part.

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

15 The i1llumination 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 1mages of the semiconductor packages



The semiconductor package inspection method may further comprise an auxiliary photograph step 10
photographing a bottom image of each of the semiconductor 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. 15The photograph step may comprise a process of moving 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. 20At the photograph step,
the first visibecakveay mchovddlgirethe Vraxihdiretvad anthe grooy asecdbn.the Tad pRotograph
step may comprise a process of moving a second vision unit in the z-axis direction or changing a

z-axis heigftay tHeepiPtao eritgdst atd cubseetissttorhir & e iR ase b grnsiusitenductor

packages based on a thickness of each of the semiconductor packages picked up by the pickup part.
packages are transferred along the semiconductor package

transfer part in a state in 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 iIn 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°), 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 z axis by the
predetermined angle (@°) may be carried out while the

25 semiconductor packages picked up by the pickup part are



The semiconductor package inspection method may further comprise a semiconductor package
unloading step 5 unloading the inspected semiconductor packages to different trays based on the
inspection results at the photograph step. 10 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 15in conjunction with the accompanying
drawings, in which: FIG. | is a view showing a semiconductor package inspection apparatus
according td tangiEseneidvardinng theFgznasendontshovwdag kagespecams petcesa chiried out by
a vision inspection part constituting the 20semiconductor package inspection apparatus according to
the present inventiohl®  FRYSCYRIEAER(D) HPackaas viehEREEERNieWwethod may

respectivelyshowingthevisioninspectionpart ) )
further comprise a re-rotation step rotating the

semiconductor packages picked up by the pickup part about

5 the z axis by a predetermined angle (b°)(b® = -a° + (90 X
N)° or b = (90 — a)° + (90 X N)°; where, N may be an
integer) after the photograph step.

The semiconductor package inspection method may
further comprise an auxiliary photograph step

10 photographing a bottom image of each of the semiconductor
packages picked up by the pickup part.

The auxiliary photograph step may be carried out
using the i1llumination part used at the photograph step or
an additional illumination part.

15 The photograph step may comprise a process of moving
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.

20 At the photograph step, the first vision unit may be
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

25 bottom image of each of the semiconductor packages based

10



constitutingthesemiconductorpackageinspection 25apparatus according to the present invention;
FIG. 4 is a view showing another embodiment of the vision inspection part constituting the
semiconductor package inspection apparatus according to the present invention; 5FIG. 5 is a view

showing yet another embodiment of the vision inspection part constituting the semiconductor package

inspection apparatus according to the present invention;

semiconductor 10 package inspection apparatus according to the present invention; and
a flow chartahowing thdatkicesductofpaelae ingfectidremesientl scutddiogod the pedsapevention.

15 DETAILED DESCRIPTION OF THE INVENTION

FIG. 6 is a block diagram showing the

FIG. 7 is

Hereinafter, preferred embodiments of the

present invé e we dschibed iH 6&aR vAdtEference to the accompanying drawings. However,
the present invention is

10

15

20

25

The semiconductor package inspection method may
further comprise a semiconductor package unloading step
unloading the inspected semiconductor packages to
different trays based on the inspection results at the

photograph step.

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 TfTollowing detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a view showing a semiconductor package
Inspection apparatus according to the present invention;

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

11



20 not limited to the embodiments described herein and may be 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 25those skilled in
the art. In the drawings, the same or similar elements are denoted by the same reference numerals
even though they are depicted in different drawings. FIG. 1 is a view showing a semiconductor
package inspection apparatus 1000 according to the present 5Sinvention. The semiconductor
package inspectionfalfparadus I9)0a asteeding tothengesum tihenti@nbeg indode @picltinepart 210a
and 210b configured to be transferred in directions parallel to an x-axis direction and a z-axis 10
direction, wHitB ERB pe dtFRIREIHQD eabR blher a8NELbIAtEd RBoutRe z H&) HEANILYEERE
semiconductor package to be inspected, a first vision unit 330a for photographing images of first to
fourth side Eﬂ‘f%i)?fé%eof tHESBRTbhAlctoR PRk FanFeHOT IMHNE behl stdked REBSIRE pickup
part 210a and 210b, first to fourth reflection units 321 for reflecting the first side surface image to the
fourth side §&Y£ﬂ%ﬁﬁ%e of the semiconductor package transferred while being sucked by the pickup
part210a and 210b_sg.tha hei firsta vi%cin WZOSWci)tharr]] ho(tao raé)hotjeﬁ éiFSt girﬁig %‘{faé’ﬁ %'m% to the
fourth side surface image of the sefhicohdlctsr pac1<a e, first and second re-re eefion Unifs 322 for

e kSIS R B e SR e D bisheon
package inspection apparatus according to the present
invention;

FIG. 6 is a block diagram showing the semiconductor
10 package inspection apparatus according to the present
invention; and
FIG. 7 1s a flow chart showing a semiconductor
package i1nspection method according to the present
invention.
15
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 1is
20 not limited to the embodiments described herein and may be
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

25 those skilled in the art. In the drawings, the same or

12



package transfer part 311 provided between a first region in which the first reflection unit and the
second reflection unit are disposed and a second region in which the third reflection unit, the fourth
reflection unit, the 5 first re-reflection unit, and the second re-reflection unit are disposed, the
semiconductor package transfer part 311 functioning as a semiconductor package transfer path, and
an illumination part for illuminating light to the semiconductor package transferred while being sucked
by 10the pickup part 210a and 210b. The semiconductor package inspection apparatus 1000
according ts ihd praseatligventsn Bz alspoird that, Hlite opassionefanigireeoperadsa hecessary
for inspection at a process of picking up and transferring a
15semicon@¥&brpblaRagEW BB asHe daRLfdked, JimutbhEetanbhdtcyydpeifg each side of the
semiconductor package to be inspected to determine_ whether or not the semiconductor package is

defected. Upon confidi€tion bf alSingBlattt 8o @ReMHBI20%seRRBABAREH O agPRFEE ¥R pected

may be washed, dried in a dry block, and tra i{iged to a semiconductor package snglé/éJart 100 of
the semicor{dlﬁz?(ﬁ%'&gge i Qﬁéﬁﬁ)ﬁuﬁ)pa accgr%ﬁ:r%r %'tﬂg pre'é%nt ifv¥ntior? Nt The

;?:C#\fgg(ilidﬁ(,%%%kﬁgﬁ supply part 100 shown in 25FIG. 1 may include a table 110 having loading

The semiconductor package inspection apparatus 1000
according to the present invention may include a pickup
part 210a and 210b configured to be transferred 1In
directions parallel to an x-axis direction and a z-axis

10 direction, which are perpendicular to each other, to be
rotated about the z axis, and to suck a semiconductor
package to be 1inspected, a Tirst vision unit 330a for
photographing images of first to fourth side surfaces of
the semiconductor package transferred while being sucked

15 by the pickup part 210a and 210b, Tfirst to Tfourth
reflection units 321 for reflecting the first side surface
image to the fourth side surface 1image of the
semiconductor package transferred while being sucked by
the pickup part 210a and 210b so that the first vision

20 unit can photograph the first side surface iImage to the
fourth side surface image of the 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 unit and the fourth

25 reflection unit to the first vision unit, a semiconductor

13



for aligning a plurality of semiconductor packages. 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 5 turntable at which the loading grooves and non-loading regions
intersect. The table 110 may be transferred by a table transfer unit 120 in a predetermined
direction (y-axis direction). Also, the table 110 of the semiconductor package supply 10 part 100 may
be configured to be rotated when the table 110 is transferred in the predetermined direction (y-axis
direction). Theokibgel 10rarsftgurea ttbSidtatpti@vkbech tisgusiton @lafisnsitip begwa®m a picker
for supplying semiconductor packages and pickup units of the 15 pickup part, which will be described
below, can B8 adjti’&eby tﬁgftabl Arstrhdedirekdoitor pitkbge MiPect®ieappars0sd000

according to the present invention may include a pickup part 210a and 210b_including a plurality of

pickup unitd SHEBFTPR RN SRy O SRESRsRh PseRfEMUL IR PERRadEY 1Y BEGRspected,

located on the table of iconduct k 100. The picku 210 d
210b includbl AT dFSARUNR 2411 Fre BRRUB GRS 0h PSR PR Ay SR andFa

Sengconduqt‘ljrr%%kargee—@gﬁde%&ti)(\ﬁr? p'ﬁlrﬁpc, and the second re-reflection

unit are disposed, the semiconductor package transfer part

311 functioning as a semiconductor package transfer path,

and an i1llumination part for illuminating light to the

semiconductor package transferred while being sucked by
10 the pickup part 210a and 210b.

The semiconductor package inspection apparatus 1000
according to the present iInvention is an apparatus that,
with omission of a lifting operation necessary for
inspection at a process of picking up and transferring a

15 semiconductor package which has been singulated,
simultaneously photographing each side of the
semiconductor package to be inspected to determine whether
or not the semiconductor package is defected.

Upon completion of a singulation process, the

20 semiconductor package to be iInspected may be washed, dried
in a dry block, and transferred to a semiconductor package
supply part 100 of the semiconductor package inspection
apparatus according to the present invention.

The semiconductor package supply part 100 shown in

25 FIG. 1 may include a table 110 having loading grooves 112

14



part transfer unit 220 for transferring the pickup part 210a and 210b in a direction perpendicular to the
direction in which the table 110 is transferred by the table transfer unit 120. 5As shown in FIG. 1, the
semiconductor package inspection apparatus 1000 according to the present invention includes a pair
of pickup parts 210a and 210b and a pair of pickup part transfer units 220a and 220b. The pickup part
transfer units 220a and 220b are 10disposed in parallel. The respective pickup parts 210a and 210b
may be mounted so that the respective pickup parts 210a and 210b can be transferred in a direction
parallel to tif® respbtivd pgkap phrrahtiey Wwifis S20acERIRADKO T5package®-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 respecfiA& pitREd Pad 010@¥nd 2¢dHdee oshRRItsPthaEthedEspertivt pldk@p parts
210a and 210b can be transferred 20 by the pickup part transfer units 220a and 220b, may be
disposed in &GS vEHIGPHRShidktD pERfr AL ARG 2362 adP2866 areiptcef Hpakdfom each

other by the minimum distance at which interference getween_thedaickurﬁ) units 211 does not occur
during iranfiBCkAges are ormed at predetermine intervals and a

5 turntable at which the Iloading grooves and non-loading
regions intersect.

The table 110 may be transferred by a table transfer
unit 120 In a predetermined direction (y-axis direction).
Also, the table 110 of the semiconductor package supply

10 part 100 may be configured to be rotated when the table
110 is transferred in the predetermined direction (y-axis
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

15 pickup part, which will be described below, can be
adjusted by the table.

The semiconductor package inspection apparatus 1000
according to the present invention may include a pickup
part 210a and 210b including a plurality of pickup units

20 for respectively picking up and transferring semiconductor
packages to be inspected, located on the table of the
semiconductor package supply part 100.

The pickup part 210a and 210b includes a plurality of
pickup units 211. The pickup part 210a and 210b may

25 transfer a semiconductor package picked up by a pickup

15



25pickup 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 part 300, which will be described
below, transferred to the respective pickup sides for vision inspection. 5 Also, the pickup part 210a
and 210b picks up semiconductor packages located in loading grooves at a specific row parallel to the
transfer direction of the pickup part among semiconductor packages located on the table 110 of the
semiconductor package supply part and 10 transfers the picked up semiconductor packages to the
vision inspgeasit pair 308 fiekluding the 22thicbaductorgraskege ragsfdieartBickupctipaing as a
semiconductor package transfer path and as a photographing space, for inspection of the
semiconducdPpackafés. 15EPRseduent thel BICRGHE LANs 2PE bRk art ¥00a d3ML210b may

be arranged in a line in a direction_parallel to the transfer direction of the pickup part, The table
110 is transFHFEFEY A tdble WRHSGE uRheh dpRMetedtRed SirettNT EERYEkisPY0 dh&etion, and
the pickup part 210a and 210b is trans(fj%§d in a direction perpendicular to the transfer direction of the

table, i.e. art, &FAAR .eEoHQédil ;the pickup part 210a and 210b may sequentially pick up
semiconductor packgges lpcated ingZblogqiag gropves ofa speclli I JLLESRP e kage
inspection apparatus 1000 according to the present
invention includes a pair of pickup parts 210a and 210b
and a pair of pickup part transfer units 220a and 220b.
The pickup part transfer units 220a and 220b are

10 disposed in parallel. The respective pickup parts 210a and
210b may be mounted so that the respective pickup parts
210a and 210b can be transferred in a direction parallel
to the respective pickup part transfer units 220a and
220b.

15 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
pickup parts 210a and 210b are mounted so that the
respective pickup parts 210a and 210b can be transferred

20 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
the minimum distance at which interference between the

pickup units 211 does not occur during transfer of the

25 pickup parts mounted at the respective pickup part

16



transfer the picked up semiconductor packages to the vision inspection part 300. Also, the pickup
parts 210a and 210b are transferred in the predetermined direction, i.e. the x-axis direction, 5 and
therefore, the y-axis pickup position of the pickup units 211 is not changed. Since a pair of pickup
parts 210a and 210b is provided so that the pickup parts 210a and 210b can be transferred in parallel,
the table 110 may be alternately 10 transferred to the pickup positions of the respective pickup parts
210a and 210b so that the pickup units of the respective pickup parts can pick up semiconductor
packages tdbansfertad Cons@@ntianthe 220Mcor{crgs paeRidys, pigtedgp ppsE thkarespective
pickup parts 210a and 210b are alternately photographed and inspected by a single vision inspection
part 300, arfePthevbfdrd 1 Z2®icktig protass feme pktipefts 2foRandizit mdyseesttend so that
the pickup process of the pickup parts 210a and 210b can be 20alternately carried out. The
semicondu@Bi FacRe inéht&tn 43 aths 16IRBIHPEHy RahehresEheRSdRIdEshodA in FIG. 1

picked up by TG BRRR AR ZAbSR 20050 SRUISHSARE) ARTBGRRFOn

5 Also, the pickup part 210a and 210b picks up
semiconductor packages located in Hloading grooves at a
specific row parallel to the transfer direction of the
pickup part among semiconductor packages located on the
table 110 of the semiconductor package supply part and

10 transfers the picked up semiconductor packages to the
vision 1inspection part 300, including the semiconductor
package transfer part 311 functioning as a semiconductor
package transfer path and as a photographing space, for
inspection of the semiconductor packages.

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

The table 110 i1s transferred by the table transfer
unit 1In a predetermined direction, i.e. a y-axis

20 direction, and the pickup part 210a and 210b 1s
transferred in a direction perpendicular to the transfer
direction of the table, 1.e. an x-axis direction.
Consequently, the pickup part 210a and 210b may
sequentially pick up semiconductor packages Jlocated 1in

25 loading grooves of a specific row of the table and

17



a plurality of sides of the semiconductor package transferred by the pickup part 210a and 210b along a
rectilinear transfer path. The vision inspection part may be provided between 5 the table 110
constituting the semiconductor package supply part 100 and an unloading part 400. Alternatively, the
vision inspection part may be provided at one side of the table 110 constituting the semiconductor
package supply part 100. 10As previously described, the pair of pickup parts 210a and 210b is
provided so that the pickup parts 210a and 210b can be transferred in parallel, and the vision
inspection parapafatay Hddisppdakes as wp be semstoretliotodire pankagpenditdar e transfer
15 direction of the pickup part so that semiconductor packages transferred by the respective pickup
parts 210a ¥i& B20b tARRRGIHHGyRpkdd 3A8 inspected by the vision inspection part 300.
Consequently, the vision inspection_part 300 can be 20 transferred Iggba vision inspection part transfer

unit 350 in a y-axis GteQonthRe RERHRs LR patRil 3Rt Phictdiphsdrrred  The

semiconductor package inspection apparatus 1000 accotrding to the present invention may include an
aunioadind RakDBONSEIRESNAY Botsah EEREIEDr pdcage NE X-axIS dIrection,

5 and therefore, the y-axis pickup position of the pickup
units 211 is not changed.

Since a pair of pickup parts 210a and 210b is
provided so that the pickup parts 210a and 210b can be
transferred in parallel, the table 110 may be alternately

10 transferred to the pickup positions of the respective
pickup parts 210a and 210b so that the pickup units of the
respective pickup parts can pick up semiconductor packages
to be 1nspected.

Consequently, the semiconductor packages picked up by

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

20 alternately carried out.

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
transfer path of the semiconductor package picked up by

25 the pickup part 210a and 210b to simultaneously photograph

18



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 semiconductor package. 5In 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. The unloading part 400 may include at
least two 10 unloading tray transfer units 410 and 420 for transferring the respective trays 410t and
420t in a direction perpendicular to the transfer direction of the pickup part so that semiconductor
packages can b burtad khy unlofidedsdaiesl onalfie intpectiosesddsrsiuied oision ha&psagen 15part.
In this case, trays may be provided so that semiconductor packages inspected by the vision units are
loaded on t& @A BEESH onltVe itéiRectdhGYRts AtaEesIiRe sid ofheermikenductdr
packages received 20 and aligned in the loading grooves 112 of the table 110 may be photographed
and inspectt8GIHIbRASRENFEFNRERN 2@k ges are transferred along the semiconductor package

transfer part in a state in which the semiconductor packages are ?gcked %)&th& %icl%Jg‘Part 210a and
210b, and 25the seficonIG8PPackBTESHEY B BRI dHNe REpdUTY 10e ween

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

10 As previously described, the pair of pickup parts
210a and 210b 1is provided so that the pickup parts 210a
and 210b can be transferred in parallel, and the vision
inspection part 300 may be disposed so as to be
transferred in a direction perpendicular to the transfer

15 direction of the pickup part so that semiconductor
packages transferred by the respective pickup parts 210a
and 210b can be photographed and inspected by the vision
inspection part 300.

Consequently, the vision inspection part 300 can be

20 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
according to the present 1invention may include an

25 unloading part 400 for unloading the semiconductor package

19



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 semiconductor package inspection
apparatus 1000 according 5 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 defective semiconductor packages are loaded. 10The
pickup parts 210 and 201b may load the semiconductor packages photographed and inspected by the
vision inspetfisp@atiashivyhethelondingaraysagoead a20naktingd0ading grooves 412 in which
good or defective semiconductor packages are loaded, for unloading 15the good or defective
semiconductor paclages®ased obie dfdragmiesuRdofthepiEidRGHicorYLAEer ped@ges.
Consequently, a controller of the semiconductor package inspection apparatus 1000 according to the

present 2035verkit® maylRdbNGe pkdp pAR%o dMpatt deRAAGof #iEse MRPRBGLBH package

photographed by the yision insEecé[jgnd)art 300 with a reference image or reference data stored in the
controller to>& r’?(ﬂﬂ 85‘6’({ sERfCSRABEctor packages from defective semiconductor

5 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.

The wunloading part 400 may include at Ileast two

10 unloading tray transfer units 410 and 420 for transferring
the respective trays 410t and 420t 1in a direction
perpendicular to the transfer direction of the pickup part
so that semiconductor packages can be sorted and unloaded
based on the inspection results of the vision inspection

15 part.

In this case, trays may be provided so that
semiconductor packages inspected by the vision units are
loaded on the trays based on the inspection results.
Images of the sides of the semiconductor packages received

20 and aligned i1In 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 in a state in which the semiconductor
packages are sucked by the pickup part 210a and 210b, and

25 the semiconductor packages may be loaded on the respective

20



25packages and to locate the inspected semiconductor packages on the corresponding trays.

The pickup part 210a and 210b may be configured so that the pickup units 211, which are arranged in
a line, of the pickup part 210a and 210b pick up semiconductor 5packages 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
trays. 10Consequently, the pickup units of the pickup part 210a and 210b may be arranged in a line in
parallel to tia aussféilQitectivnh Sf20& plrkap papie MrearkhSp@is; hentheessiddcsive pickup units 211
may be configured to be independently rotated, lifted, picked up, and released, 15which will be
described in detail 56 1 Ficald Yospedaad UnRhdinyleadtassiérayitstaangde n20midstransfer
the trays 410t and 420t in a predetermined direction (y-axis direction), and the inspected

semicondud@dPpaReyed #thy BRHIAdERIREhEDBpikupIRE BLORARE 2fH) of the

semiconductor package inspection apparatus 1000 according

5 to the present invention 1is arranged iIn parallel. The
respective unloading tray transfer units 410 and 420 may
transfer an unloading tray on which good semiconductor
packages are loaded and an wunloading tray on which
defective semiconductor packages are loaded.

10 The pickup parts 210 and 201b may Qload the
semiconductor packages photographed and inspected by the
vision inspection part onto the unloading trays 410t and
420t, having Qloading grooves 412 i1In which good or
defective semiconductor packages are loaded, for unloading

15 the good or defective semiconductor packages based on the
inspection results of the respective semiconductor
packages.

Consequently, a controller of the semiconductor
package inspection apparatus 1000 according to the present

20 invention may control the pickup part to compare an iImage
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
semiconductor packages  from defective semiconductor

25 packages and to locate the 1inspected semiconductor

21



Since the respective pickup parts 210a and 210b are transferred in the predetermined direction (y-axis
direction), the respective unloading tray transfer units 410 and 420 may transfer the respective trays
under the 25pickup 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.
In the embodiment shown in FIG. 1, a pair of 5 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 semitiiages paokddes coresploadén@atecya the kinds of defect. 10FIG. 2 is a view
showing an inspection process carried out by the vision inspection part constituting the semiconductor
package inspection Hppariigkasoridd to2h0preaBet itddMionasor B @PREABHEEE! G&cription,
a process of inspecting a semiconductor package sp picked 15up by the second pickuEpart 210b, one

of the pickub! ks BRtheRErfEOn dit ik Dadidee iR o kB f4tRRReE dMy 16 thbiftBsent

ivertion shopn 16, ol be Ses105 SRMCZH G PaRagS SR ARReE

5 packages located at a specific row of the table 110, the
picked up semiconductor packages are sequentially
inspected by the vision iInspection part 300, and the
inspected semiconductor packages are unloaded to the
corresponding trays.

10 Consequently, the pickup units of the pickup part
210a and 210b may be arranged in a line in parallel to the
transfer direction of the pickup part 210a and 210b, and
the respective pickup units 211 may be configured to be
independently rotated, lifted, picked up, and released,

15 which will be described in detail below.

The respective unloading tray transfer units 410 and
420 may transfer the trays 410t and 420t 1iIn a
predetermined direction (y-axis direction), and the
inspected semiconductor packages may be unloaded by the

20 pickup parts 210a and 210b.

Since the respective pickup parts 210a and 210b are
transfterred in the predetermined direction (y-axis
direction), the respective unloading tray transfer units
410 and 420 may transfer the respective trays under the

25 pickup part transferred to the unloading part for
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20 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 transfer path tp. The vision inspection part 300 may 25simultaneously 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. Consequently, the vision inspection
part 300 may 5 include a plurality of reflection units 321 for reflecting images of the sides of a
semiconductod packeige tsbe ihbpdcternso it thddrspuisionunpasts caifiautiagahedislbn
inspection part 300 photographs the sides of the semiconductor package. The reflection units 321 may
be 10 mouRfEnY HMGinSHEetiBR bitkaAd! Mee iEpeesen Bk witlosd pdifigofatsiRestas The
inspection block 310 of the vision inspection part 300 may include a semiconductor package transfer
part 311 furREBAFRNAVSE TaRsRAGKAESSY semiconductor 15 package to be inspected and as a

package transier pak031 £ Reny B2 IRBAGER A 10 Hhoted Bt g whtch (e SatHeondbror

et vt Tk U e e R R s

Fna;(;)keacgtli rf@ﬁ?gé@%?”%&’r%%%@?d PRahefiRbEROR FNEABOLFHBIITING BG4
transfer units and the trays may be increased so that
semiconductor packages can be unloaded based on the Kkinds
of defect.

10 FIG. 2 1s a view showing an inspection process
carried out by the vision inspection part constituting the
semiconductor package 1inspection apparatus according to
the present invention. For the convenience of description,

a process of iInspecting a semiconductor package sp picked

15 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.

The semiconductor package inspection apparatus

20 according to the present 1i1nvention includes a vision
inspection part 300 for simultaneously photographing a
plurality of sides of each semiconductor package
transferred by the pickup part along a vrectilinear
transfer path tp. The vision 1Inspection part 300 may

25 simultaneously photograph sides of semiconductor packages
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25The reflection units 321 may be disposed so that the respective images of the sides of the
semiconductor package can reach the vision units while reflection paths of the respective images of
the sides of the semiconductor package do not interfere with each other, and the 5 semiconductor
package sp may be rotated so that the respective sides of the semiconductor package can be
disposed opposite to the reflection units. As shown in FIG. 2, first to fourth reflection units 321a,
321b, 321c, and 321d are provided to reflect a first 10 side surface image to a fourth side surface
image of a gdrakeddudor pyckege transkued whilEbein§ stitieeddiakepickay pari 210the that the
semiconductor package can be photographed by the first vision unit 330a. First and second
re-reflectiorPliier320% aigipythe ns@ie anthes badvidartagasbasmaybs etgle thi€ and
fourth side surfaces reflected by the third reflection unit 321c and the fourth reflection unit 321d to the
first vision MASIYA. NKRRIESAQ 1838 dckage sp passing through a 20 photographing position PP of
the vision inspectio% art 300 mai be in a state in which the semiconductgéil?cka is rotated by a

predetermined angl SRIUSAESYine & Soné(iﬁiﬁég%onﬁeaﬂ?gcgd%it fee heMay
semiconduGior RACKEIS S RRRLTIRY S Fa el BRI IR RS R FEE  reFlecting
images of the sides of a semiconductor package to be
inspected so that the first vision unit 330a constituting
the vision inspection part 300 photographs the sides of
the semiconductor package. The reflection units 321 may be

10 mounted to an inspection block 310. The inspection block
may be partitioned into two.

The 1i1nspection block 310 of the vision iInspection
part 300 may include a semiconductor package transfer part
311 functioning as a transfer path of a semiconductor

15 package to be inspected and as a photographing space 1n
which the semiconductor package 1is photographed. The
semiconductor package transfer part 311 may be disposed on
the transfer path along which the semiconductor package
picked up by the pickup part 210 is transferred.

20 The reflection units 321 may be provided to reflect
sides of a semiconductor package sp to be 1inspected so
that the sides of the semiconductor package can be
simultaneously photographed by the first vision unit 330a
constituting the vision inspection part 300.

25 The reflection units 321 may be disposed so that the
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In a case in which a semiconductor package sp to be inspected is formed in the shape of a square, the
predetermined angle may be 45 degrees. Of course, if a semiconductor package to be inspected is
located on the 5 table 110 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
vertices of the semiconductor package may not be parallel to the 10 transfer path of the pickup part
210, and the rotation angle of the semiconductor package may not be 45 degrees depending upon the
disposition seheaetdsidn uHitegaseprefenttitive exxidgls of dfe addve casenmiapbdaakse in which
a semiconductor package is formed in the shape of a 15 rectangle. Consequently, the rotation angle
may be chaP@ela@pes@ng liea¢ hetdhRpy bSAcRmitbhbsctvhpdekayefdiaed behieAERS to be
inspected, and one of the diagonal lines connecting opposite vertices of the semiconductor package

may not be PhrdilRetorRERRMERIDalTEORE 22hicklf pakda®. of WiRcSeBhINEUELP packages

Sp can be rotated so that the semiconductor packages _sp face the respective reflectign units, physical
interferencéaﬁé%%%ﬂ théjﬂané?grtpatﬁ BF%Pferrﬁicor\iﬂﬁtbr p%@E es o theP¥efieblbn units

mays‘be pre\é%rﬂ;t?dbn %ié]ge the (\:/ig,ion insgection art %O cgn%tg%té@ thSe se iﬁ% duc:{%r ackage
inspection appargtusqléﬁ accopoff‘ng e prgserrﬂ ifvention ig (alsposed on the transter path of the

Semico”d“‘ilg%v&%%‘é‘ﬂ% pi%%&' by,{re RIGKIP Bl Bﬁ&lfq@t’ﬁgizi %%‘ri%f t packpges,ay be

photographe lle the semiconductor packages pass throug or package transfer

part 311 of H‘f‘sﬂé@@dnwgﬁ partpythant agdifppaliyrard pggdownward movement of the pickup

units 211 during inspection. 10That is, the above characteristic means that it is
As shown iIn FIG. 2, first to fourth reflection units

32l1la, 321b, 321c, and 321d are provided to reflect a first
10 side surface iImage to a fourth side surface image of a
semiconductor package transferred while being sucked by
the pickup part 210 so that the semiconductor package can
be photographed by the first vision unit 330a.
First and second re-reflection units 322x and 322y
15 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.
A semiconductor package sp passing through a
20 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
semiconductor package is parallel to the transfer path of

25 the pickup part 210.
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possible to perform a flying type inspection process without a stop operation or a lifting operation
during inspection of semiconductor packages. In addition, in a case in which the vision
inspection 15 part 300 is positioned between the table 110 and the 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 hand, in a case in which the vision inspection part 300 is 20 positioned at
one side of the table 110, some of the semiconductor packages may be photographed when the
semiconductor pacHayes agasensierrattibcthe aiskenhsosuiioa et prciage ofSihe temitwnductor
packages may be photographed when the semiconductor packages are 25transferred to the unloading
part. ThaskertLdasd B wiiewaekmidéhduth® pagkaieto finspectsdnas.-plureiig of sides,
it is possible to photograph images of the sides in stages. Consequently, the pickup units 211 of the
pickup part P8 046 ey ie g arifRals a MY in Raraflal tFReRRERfer G}llfecﬁ%’Eﬁﬁ’ue pitkupBart, and

th ti ick it b fi d tq be ind dently rotated. After i tion th h
photograpnPig HROBIEKSH BAtsHASBE ot Heinel BIBRGFbc of HRABSHING Brobls of 10

the unloading trays t load inspected semiconductor packages. pecifically, as shown in FIG.
ARC AL otk G P oL S g EMI 6l £ i

| toaran 15 st X : onduct
photograp &l Fd@:%%'”ﬁﬂ%c '88&?8&%’8@%?%@9&%@%@@%%@@8” uctor

packages so that the respective sides of the semiconductor pack
respective %(ig;kgbthﬁagefr]igqr@j_uctor packages before the semiconductor packages reach the
photographing position PP

Of course, the diagonal line connecting the vertices
of the semiconductor package may not be parallel to the
10 transfer path of the pickup part 210, and the rotation
angle of the semiconductor package may not be 45 degrees
depending upon the disposition of the reflection units. A
representative example of the above case may be a case in
which a semiconductor package is formed in the shape of a
15 rectangle. Consequently, the rotation angle may be changed
depending upon the shape of a semiconductor package, sides
of which are to be 1inspected, and one of the diagonal
lines connecting opposite vertices of the semiconductor
package may not be parallel to the transfer path of the
20 pickup part 210.

Since semiconductor packages sp can be rotated so
that the semiconductor packages sp Tace the respective
reflection units, physical interference between the
transfer path of the semiconductor packages sp and the

25 reflection units may be prevented.

26



200f 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 photographing space of the vision inspection part 300, may 25rotate 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. During transfer of
the respective semiconductor 5 packages, the respective images of the sides of the respective
semiconductor packatjesemiynbe vafidond by e ckpeotizanctiedith coitstikitotk imgrfEhence
between the respective semiconductor packages and the respective reflection units 321. 10More
specifically SEBIcRAHGHAEh, BAEKASEeclibs RFEtdRPhABIRHAKES thtQiEkupCFRE Aidge-rotated
in the loading direction of the loading groaves of the unloading trays to unload inspected

semicondudiBr JtRkafdEKE TespB¥RREARled Haf beRRSERb & astSolfkASTen 8atitonductor

kage picked yp by the pick t 210 may be inspected in a state in which th iconduct
package is Ahatb0aEBHTA G} QTor BAGERRFBA RKGIEES i PYroblEs BATKRGHAEE

sengconducégg)paqg%]%lee%é 20 the pre etermlneE angle a and inspe tlng the semic nd%clqrepackage

|
may be carrieéd dut whi & SERiconductor Bgc aag% ﬁckrg%%p %/tﬁ)e %lc(ﬁggap%rr]t 0'l$ trafisferred

along the SqRICORdUAIUIRAKRES L APSIEKRBES L hoaler {hPSIHA PHUIBPEHARR PG Ne

package transfer part 311 of the vision inspection part
without additional upward and downward movement of the
pickup units 211 during inspection.

10 That i1s, the above characteristic means that it is
possible to perform a flying type inspection process
without a stop operation or a lifting operation during
inspection of semiconductor packages.

In addition, in a case in which the vision iInspection

15 part 300 1s positioned between the table 110 and the
unloading part 400, semiconductor packages may be
inspected while the semiconductor packages are transferred
in one direction or in a Fflying fashion. On the other
hand, In a case in which the vision inspection part 300 is

20 positioned at one side of the table 110, some of the
semiconductor packages may be photographed when the
semiconductor packages are transferred to the vision
inspection part and some of the semiconductor packages may

be photographed when the semiconductor packages are

25 transferred to the unloading part.
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25semiconductor 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 + (90 X N) or b = (90 - a) + (90 X N); where, N is an integer).
The predetermined angle a is not limited to 45. 5 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 of the semiconductor package
face the respective 10reflection units. Re-rotation of the semiconductor package by a
predetermined angléhatft@srotation af trSmicondoton packags byahd peddatenpdng@gagle a and
inspection of the semiconductor package may not be 15 limited. The semiconductor package may be
further rotafé@ ben HAgRE -R3s0 as Pledrakbbyd &fthe 16 eng difecien #HS HlE provided
to unload the inspected semiconductor packages, and the semiconductor package may be further

rotated by (86 YPRPEEUMRPH0 LRRASH B o e cRIGIESH A F¥EHRR-shapes can correspond to the

N or (20 - 2 + (60 xR G oo NG RAE U TS ckiohi, biReP SRS ePEdncctor

package Is seyptaled afier nspectionof ifie SeYERRIAIPTDARKI P R8T SsHen ePRRER P the

rotation direction before hspectior:
direction of the pickup part, and the respective pickup
units may be configured to be iIndependently rotated. After
inspection through photographing, the pickup units may be
rotated in the loading direction of the loading grooves of

10 the unloading trays to unload inspected semiconductor

packages.

Specifically, as shown in FIG. 2, the respective
pickup units 211 (see FIG. 1) picking up semiconductor
packages transferred to the photographing space of the

15 vision inspection 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
semiconductor packages reach the photographing position PP

20 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

photographing space of the vision inspection part 300, may

25 rotate the respective semiconductor packages 1i1n the
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The vision inspection part 300 shown in FIG. 2 includes a total of 4 reflection units, i.e. first to 5 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 photographed by the first vision unit 330a. 10Some 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 sp to be inspected to the first vision unit 330a
constituting kbadisigh iddpetibhqartdb3tbe 1oaderigst gndeeesndleflEtinumiesiingnd 321b
disposed on the transfer path tp of the semiconductor package sp to be inspected along which the
semicondudibRySckadd & traRisieWbytinequakup et TNBta PRI DY traRsELAaMH dtRthe basis
of the semiconductor package transfer part 311 reflect the images of the first and second side surfaces
of the semi@hdtRforiaRkagd aPhENEsSREER Ak 3hker PhotogkaRid BBine first to fourth
reflection units 321a, 25321b, 321c, a%d 321d onstElL%ing the vision.inspection_part 300 may reflect
the respective imag Ut sikaBethe senfdondk rpgaafb%cts'o\é‘%nspge%r{b'é: HGEL flection
unitg 522 fopselesyBg (e rRpeciue s s SR LT Le ke e
respective semiconductor packages may be reflected by the
respective reflection units without interference between
the respective semiconductor packages and the respective
reflection units 321.

10 More specifically, iIn a case 1n which, after
inspection through photographing, the pickup units are re-
rotated in the loading direction of the loading grooves of
the unloading trays to unload i1nspected semiconductor
packages, the respective angles may be described as

15 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
a°, and a process of rotating the semiconductor package by

20 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

311. After inspection through photographing, the

25 semiconductor package picked up by the pickup part (the
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5to 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,
focal distances between the third and fourth side surface 10 images and the first and second side
surface images la and Ib reflected by the first and second reflection units 321a and 321b may not
coincide with each other. For this reason, the third and fourth reflection units 321c and 321d are
disposed so that the third and fourth reflection 15 units 321c and 321d face the third and fourth side
surfaces ¢ driCHtp reflect the thiey anddouna-sidetatitite miayek Icthel Iz ax Herebshe distance
between the respective sides of the semiconductor package to be inspected by the vision 20
inspection greged-ah Inerbspasthe Rfledibn mmitsanay ndsk the\me 1ISgetificalieth order to
prevent interference between optical paths of the first and second side surface images la and Ib

reflected bythe fifst@HY Sed¥Nd reE&HR urlits B2 18MnHHLGRAM the third and 25fourth reflection
units 321c and 3214, the distance between the thier and fourth reflectiopsiunits 321c and 321d and the

third and fourth side E\?rfa[?&?gﬁﬁ%ré‘ém‘é&*ndﬂ% ﬁac‘?(;ge@p rﬂgg:be NES g?t-s-(?atef1 an the

distfgnce between the first and second teflection units 5 321a a}pd %Zlb and the first and second side
i 1S ef:ause 1n c&se i WNIC a semlconapcﬁ)r
surfaces of the Semiconductor pacRage sp. course, the reverse case is possible.” However,

further incr?ﬁ%glzkcgld[ e chsal drh%tt%necz-._%%@& fir§han(éﬁ§g()tﬁﬁ§p§ smg{acedimg If'aeand. ?g]ié not

preferable. IS reason, iIstance between t rd and fourth reflection units 321c and

321d and the bid earhPHER SideFHEfages 8 SeRiICABRICIALPAkEER SBMaiTee qidpae greater

than the distance between the first and second reflection units 321a and 321b and the first and
of the semiconductor package so that the respective sides

of the semiconductor package Tface the respective
10 reflection units.

Re-rotation of the semiconductor package by a
predetermined angle -a° after rotation of the
semiconductor package by the predetermined angle a° and
inspection of the semiconductor package may not be

15 limited. The semiconductor package may be further rotated
by an angle of (90 - a)° so as to correspond to the
loading direction of the trays provided to unload the
inspected semiconductor packages, and the semiconductor
package may be further rotated by (90 X N)° so that

20 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 X N)° or (90 — a)° + (90 X N)° 1is that it
IS not necessary to limit the direction 1in which the

25 semiconductor package 1s re-rotated after inspection of
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15second 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 distances and reflection directions of the third and 20 fourth side surface images Ic and
Id reflected by the third and fourth reflection units 321c and 321d. The first and second side
surface images la and Ib are reflected by the first and second reflection units 321a and 321b provided
on the transfer path tp or above 25the semiconductor package transfer part 311 with the result that
deviation bdiheers eneifocadtisttntessfakadiest #nd secdid eipitisunfacy posddela tad end the
focal distances of the third and fourth side surface images Ic and Id may occur. For this reason, the
first and 5 $&enbi@neflddiRmtie Bekadivl I7sPeetRelided to compensate for the focal
distances by the distances hetween the third and fourth reflection units 321c and 321d and the first

and second re-refletfi§h uMtS895% aBIOG TN thPRNECtRP Bire SAY DT 148 vididPunit 10

provided under the third and fourth refle ti(g units 321c and 321d_may be_changeﬁgy the first and
second re-r&ft& %ﬁ%it@:%ﬁ?‘éﬂ 3f55. on ?ﬁﬂﬁ@viéﬁ”iﬁ%ectfoﬂepart f&miﬁ?aneously

mﬂ%ﬁﬂl"%%S#Pﬁg?%?ﬁggéﬂgﬁmhnits 321a, 321b, 321c, and 321d. Since
each semiconductor package sp to be inspected is formed in
the shape of a square, iImages of the respective sides a,
b, ¢, and d may be reflected so that the sides can be
photographed by the first vision unit 330a.

10 Some of the first to fourth reflection units 321a,
321b, 321c, and 321d constituting the vision inspection
part 300 may reflect the respective iImages of the sides of
the semiconductor package sp to be iInspected to the first
vision unit 330a constituting the vision iInspection part

15 300.

The first and second reflection units 321a and 321b
disposed on the transfer path tp of the semiconductor
package sp to be inspected along which the semiconductor
package is transferred by the pickup part 201b or on the

20 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.

Others of the first to fourth reflection units 321a,

25 321b, 321c, and 321d constituting the vision IiInspection
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15 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.
On the assumption that paths of the respective 20 reflected images are denoted by P (path) in
connection with the focal distances, distance deviation between a first light path P(1a) from the first
side surface a of the semiconductor package sp to be inspected to the first vision unit 330a via the first
reflection unit 321a, a 25second light path P(1b) from the second side surface of the semiconductor
package spiaiie ig§tkoteytontE Festtvidite urie Spes tievibe brages rallEcitre usit dethird fight path
P(1c) from the third side surface of the semiconductor package sp to be inspected to the first 5 vision
unit 330a vitiitRe tHeM ASRRHLE LAK anBaRKAeR rekefle@fon AMERLETLHurkOligHath Petd) from
the fourth side surface of the semiconductor package sp to be inspected to the first vision unit 330a via
the fourth rdiEEEEE GRRARANY e SecdRd rd Pdiicbedd BRT HIBMA) e NARPRRE DEPHIGIAEESS of the
first vision unjt 330a. _  Here, the depth of focus means an imaging range of a subject within which,
when an im3e bPfe U Rforbiis PR ISR KA cRAP RN, H iHEgd BIRBETEY cleary

obtqﬁned. That i% aIthPu'gh the respective sifegf%e not disposed with the same focal distance, a
, 1O The Tirst visyon unift. a. . = .
focusing range may be present within a certain range. If the distance deviation between the light paths

ng range SiRTaAGe. I the distance deviaio n p
ision unit 3303, hesbTore | Sar et o (A ALESc i SHEe LB e ge by the T ision un

vision unit 330a, therefore, clear images of the re S can ision unit

?03&% ight Sgﬁi‘&%fe’dkief%lﬁ‘@yé@nﬁ%iﬁ%ﬁi@ﬁdieViﬁﬁ%'ikQSE’V%ﬁ thefirgdiohiiRgb Bgte to the
can be 1i1ncident upon the reflection units 330. However,
focal distances between the third and fourth side surface

10 Iimages and the first and second side surface images la and
Ib reflected by the first and second reflection units 321la
and 321b may not coincide with each other. For this
reason, the third and fourth reflection units 321c and
321d are disposed so that the third and fourth reflection

15 units 321c and 321d face the third and Tfourth side
surfaces ¢ and d to reflect the third and fourth side
surface images Ic and Id.

Here, the distance between the respective sides of
the semiconductor package to be inspected by the vision

20 inspection part 300 and the respective reflection units
may not be the same. Specifically, iIn order to prevent
interference between optical paths of the first and second
side surface images la and Ib reflected by the first and

second reflection units 321a and 321b and the third and

25 fourth reflection units 321c and 321d, the distance
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25and therefore, the distances between 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 210 may be arranged in
a line in parallel to the transfer direction of the pickup part. 5In 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 performed by the semiconductor
package inspection 10 apparatus 1000 according to the present invention is set so that the gap at
which the plktipe@is Adiedotol irderfensl witoeide Iefidestdiattediby tise rdfdetiorodits and
incident upon the vision units during inspection of the semiconductor packages is the minimum gap.
15As showS#HLAIG anGt is ﬁ'@@esste[%y Fét tha@p bEawEdh thesidRup SHXEFRORS tradiEferE@ction, 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 P(1a)SSTA BRI WE BRI riRReH@EECoRI gy sﬁ’ﬁac%eﬁomaBé’s aeeksmhytiReteddt®ion units
321a and 321b dis ﬁosed above the se |cogductor pack ge transfer part 311 among the aths of the

respective deta etweg‘nsoii & picklp Sl}-nltéﬁ %P kuEep Hﬁﬁyﬂ)‘@ &?ﬁgured SO
thatgthe gapqtwee inepigyP 4hs epleAFLef té‘r‘?a”'cég SRESSFRPC N3 fces of
the semiconductor package sp.

Of course, the reverse case 1iIs possible. However,
further increase of the focal distances of the first and
second side surface images la and Ib i1s not preferable.

10 For this reason, 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 distance between the first and
second reflection units 321la and 321b and the first and

15 second side surfaces of the semiconductor package sp.

Also, the vision inspection part 300 according to the
present iInvention may include first and second re-
reflection wunits 322x and 322y for changing focal
distances and reflection directions of the third and

20 fourth side surface iImages Ic and Id 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
321a and 321b provided on the transfer path tp or above

25 the semiconductor package transfer part 311 with the
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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 varied to correspond to the pitch of the loading grooves
112 of the 5 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 and/or unloaded. 10That is, in a case in which the pickup
units 211 are configured so that the gap between the respective pickup units 211 in the transfer
direction, i.a-abé blichtbfahe giewdgtinion 2 b taadre athstebottbugh stapiaesof dfe |ddding
grooves 112 of the table 110 of the 15 semiconductor package supply part 100 is different from the
pitch of the Tty qrBEvesaaonhd aRdef the Egsa 1 dmawesm ol af tandnIddinghrt W08, the pitch
of the pickup units may be varied so that a plurality of semiconductor packages can be simultaneously
picked up, FSstRdlogEdpREENRSSected, atder ukldhbdd. and of BULE sinddthe pitkdsERits are
configured so that the pickup,units can be individu maovable upward and downward, sequential
bl t .

loading and’gl‘atﬂﬁéaoqﬁg &1 AN | Re ?t?esi%geg 7t e'gé:'rﬁicg uctor
pacgage reflected by the reg%ition units 321 %sd t%(i&ex-regﬁcc:itiogﬁsi}s 322 constituiing c}het\c/)ision

inspection psaerFQ mgy?f)'é mciggr‘\;t'l?p%n%ewsmn are “provid
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
322y, and the reflection directions of the vision units
10 provided under the third and fourth reflection units 321c
and 321d may be changed by the Ffirst and second re-
reflection units 322x and 322y.
Consequently, the vision inspection part may
simultaneously reflect four side images of the square
15 semiconductor package sp to be inspected to the first
vision unit 330a through the Tfirst to fourth reflection
units 32l1a, 321b, 321c, and 321d and the first and second
re-reflection units 322x and 322y.
On the assumption that paths of the respective
20 reflected 1mages are denoted by P (path) in connection
with the focal distances, distance deviation between a
first light path P(la) from the fTirst side surface a of
the semiconductor package sp to be inspected to the first

vision unit 330a via the Tfirst reflection unit 32la, a

25 second light path P(lb) from the second side surface of
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units in the horizontal direction,and the image 5 photographed by the first vision unit 330a of the vision
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 10
images of the semiconductor package sp as a single image. The controller of the semiconductor
package inspection apparatus according to the present invention may compare the image
photographed by the vision units 330 with a reference image or reference data stored in the controller
15to distingtilsh goei seanidoaiietor packagss faym tiefebtvelnspiectauttdiqatheaygebl ThE reflection
units 321 and the re-reflection units 322 constituting the vision inspection part 300 of the
semiconduMdsiaikaye kepSditm apparatitel ecidrdref becs ted preditinnidH Ky be
independently driven, and the paositions and angles at which the reflection units 321 and the

re-reflection dGREE32 P81 disP6d&d md i adftiRted. third  sidRe sddREnt SfowkiiEFIG. 2, as

reviousl _ n .
P ysemlconductor package sp to be inspected to the first

5 vision unit 330a via the third reflection unit and the
first re-reflection unit, and a fourth light path P(ld)
from the fourth side surface of the semiconductor package
sp to be inspected to the first vision unit 330a via the
fourth reflection unit and the second re-reflection unit

10 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 11mage of the subject is
formed on a lens or a reflection mirror, the image can be

15 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(la), P(lb),
P(Ic), and P(ld) of the respective side iImages is within

20 the depth of focus of the Ffirst vision unit 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
the first light path P(la) to the fourth light path P(ld),

25 and therefore, the distances between the first light path
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25described, 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 be formed in another shape (for example, a rectangular 5shape).

In order to inspect semiconductor packages having various shapes and various sizes, therefore, the
reflection units 321 and the re-reflection units 322 constituting the vision inspection part 300 may be
10 configured so that the reflection units 321 and the re-reflection units 322 can be adjacent to or
distant fronPtabapanktertjzen othetdenlitghduqatpadkaldy. Mayerblyttie instadation angle of the
reflection units 321 and the re-reflection units 322 is adjusted. 15Specifically,as shown in FIG.2,the
first reflection unit 32%a PFEMI®HRL¥bIdasardkRden BEARBRIHR té/thEts sEdide afrfddeea of the
semiconductor package(or in a direction along the first light path from the_first side surface of each of
the 20 senﬁd&%‘d@topﬁg&aﬁég td"R¥ iR r&lcanatHin ! thednild ~fledibnRAtERhe IndPoe

movable in a direction perpendicular tq the thjrd side surface c of the semiconductor package(or in a
direction al&ﬁbethgrtﬂl?gﬁé)ﬁt Lok Bl @ d@i}f‘e erﬁﬁdépof%ad% of the 25semiconductor packages

ot o o e R G2 AR PO
e 8 R Pl Gifeuelt SAreife ey e
210, the pitch of the pickup units 211 during
photographing and inspection of the semiconductor packages
performed by the semiconductor package inspection
10 apparatus 1000 according to the present invention iIs set
so that the gap at which the pickup units 211 do not
interfere with the side iImages reflected by the reflection
units and incident upon the vision units during inspection
of the semiconductor packages is the minimum gap.
15 As shown i1n FIG. 2, it 1iIs 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
P(la) and P(Ib) of the Ffirst and second side surface
20 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
be configured so that the gap between the pickup units

25 (the pitch of the pickup units) can be varied.
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The third reflection unit 321¢c must be movable in a direction perpendicular to the third side surface c of
the 10 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 322x is movable in the y-axis direction during movement of 15 the third reflection unit
321c. The first re-reflection unit 322x may be configured so that the first re-reflection unit 322x can be
movable in the y-axis direction so as to prevent interference between the first re-reflection unit 322x
and the second re-rkfle@dahicinio?032P. a Ca&ee thnsarhd edasbhethe isgcopd wefietsioaait 321b
may be movable in a direction perpendicular to the second side surface b of the semiconductor
package(orG@aTh@ulied alsfg Haasecditelighd paih floh theSeddheldithe 28BLiERCcCaNealR of the
semiconductor packages to the second reflection unit), the fourth reflection unit 321d may be movable

in a directio¥iHetehdicil tPhEGHUrPRTsidENS FRACH WP thE B EFcoRactd?HaMetgbest int? direction

along the fourth light path from the fourth sjde 5 surface of each of the semiconductor packages to the

fourth refe RN AR BI (hE SEEnbACHoa b iRt S35 M EHRILBIE lchty 18 y SO

per%endicu@éﬁzlthe is a'ndétne Z axis. The first vision unii(330a shown,in FIG. mai[ b?olo
[ ar to

configured sO at the first Vision Unit s canbe Ew%(/a € aloar%etheS lf/%(lly pe?ggndic% the x axis

and the 2 as 4 CUARIRICELS BRECHAR P HEe SARERSINEANIIAANANS) ang 4281CS. 3

and 3(b) are a plan view and a side view 15 respectively e vision inspection part
of the trays of the unloading part 400 so that a plurality

of semiconductor packages can be simultaneously loaded
and/or unloaded.

10 That is, In a case in which the pickup units 211 are
configured so that the gap between the respective pickup
units 211 in the transfer direction, i.e. the pitch of the
pickup units 211, can be adjusted although the pitch of
the loading grooves 112 of the table 110 of the

15 semiconductor package supply part 100 i1s 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 varied so that a plurality of
semiconductor packages can be simultaneously picked up,

20 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 1is
possible.

25 As shown 1In FIG. 2, the side 1images of the
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constituting the semiconductor package inspection apparatus according to the present invention. A
description of portions identical to those described with reference to FIGS. 1 and 2 will be omitted.
20Specifically, 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 part 300 of the semiconductor package inspection apparatus 25according to the
present invention. The inspection block 310 and the first vision unit 330a constituting the vision
inspection BenI0®@adesrting tphekagsentriafdeikesiayhe nMdietedafleafolmtingunékder 370.
The inspection block 310 and the first vision 5 unit 330a may be transferred by the vision inspection
part transfePanit 380qsedPRSS reah8 Bl ack 1odkis HRddin i322staonsAHi& tHBspd&ifon block
310 and the first vision unit 330a are mounted on the mounting member 370. 10Although not

additionally‘ shoWAN thERBSESEBADI AT 300 HRYirS&id6E LHRRB0ARYY FRANIRERD driven,

and the first vision unit 330a may be independenily driven so as to adjust the focal distance. The
tanstor pati BT wilih thd Hun iy HERTERb 0 3 618 Ghhelan ed B the vEEh indiRedBn par

A S T, BT, g pecaoe
inspection part 300 may be a single iImage 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
10 images of the semiconductor package sp as a single image.
The controller of the semiconductor package inspection
apparatus according to the present invention may compare
the 1mage photographed by the vision units 330 with a
reference image or reference data stored in the controller
15 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
semiconductor package inspection apparatus 1000 according
20 to the present invention may be independently driven, and
the positions and angles at which the reflection units 321
and the re-reflection units 322 are disposed may be
adjusted.

In the embodiment shown in FIG. 2, as previously

25 described, the semiconductor package to be inspected may
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20 semiconductor package reflected by the reflection units 321 constituting the vision inspection part
300 may be incident upon the first vision unit 330a in the horizontal direction. In a case in
which the installation space of the 25vision 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 package incident upon the first vision unit
330a can be 5 incident in the horizontal direction (the direction parallel to the transfer direction of the
table and poendicuiaech theénrantiee direttameof tiefpickup gartiane showe doFIBIRJL tot® Also,the
vision inspection part 300 of the 10 semiconductor package inspection apparatus according to the
present invEtIFUMSEMIGRSe an NRNENSToN pdin860 $dizstoveiihg Iiog RPN € e vision
units 330. The illumination part 360 may be provided under the semiconductor package transfer
part 311 to MRAFHRAE TNgRRo MCLEARS dut96r Jdtka§ETHRRSRMLGLANIPRTHG LG KEDDY the
pickup part 210. ghe illumination art 360 m Jéi%d under th transfer path of the
semicondu&gr oc'd?ed Q@r{a F‘Ra |or¢/ B inSHiRER ﬁE’fII’& re E@&W&M! 3%1a and

the %econd O reflection unit 321b are disposed and a second region 329 in which the third reflection
unit321c, the fourth reflection unit 321d, the first re-reflection unit, and the second re-reflection unit are

disposed. T ha(B ﬁjér?e "Jc%Pecﬂﬁ’Q&&%% SAQm@oﬂ%lﬂé'EgiPneﬂackages having
various shapes and various sizes, therefore, the
reflection units 321 and the re-reflection units 322
constituting the vision 1iInspection part 300 may be

10 configured so that the reflection units 321 and the re-
reflection units 322 can be adjacent to or distant from
the transfer path of the semiconductor packages.
Preferably, the installation angle of the reflection units
321 and the re-reflection units 322 i1s adjusted.

15 Specifically, as shown i1n FIG. 2, the first
reflection unit 32la may be movable in a direction
perpendicular to the Tirst side surface a of the
semiconductor package(or in a direction along the first
light path from the Ffirst side surface of each of the

20 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
light path from the third side surface of each of the

25 semiconductor packages to the third reflection unit), and
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25into two, and the respective inspection blocks may provide the first region 328 and the second
region 329 at which the reflection units or the re-reflection units are mounted. The illumination
part 360 may include a board 361 and 5 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 illuminate light to the semiconductor package
transfer 10part 311. The illumination part 360 may provide indirect illumination in the side
direction of tiresdmicotidurctor pdd@gt hatichiisighodagisphey tdoenproval &lita bbag irmage
photographed by the first vision unit 330a. 15The pickup units of the pickup part 210b can be rotated
about the z&%ES aRE BRSBFbEe Udahic$ad @torp atikd Ge S edinvagas b whisiesl e ebhe
photographed, can be rotated to original positions thereof, as previously described. 20FIG. 4 is a view

showing andte? e%oﬁﬂﬁerﬁ"‘dﬁ !@ﬂgféﬁﬁﬁé'pé&ﬁgf%gﬁ €0 EﬁuffrU ik sre?mf&fo'&‘f&'&(bkage

dosoribed N EIeraRES 1o FROSCEnHES itbe St 2 pebhush Uedhbecy Hohet vieon
unm§3oaoﬁirection 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 iIn a
direction perpendicular to the third side surface c of the
10 semiconductor package to reflect the third side surface

image. On the other hand, the Tfirst re-reflection unit
322x can re-reflect the 1image reflected by the third
reflection unit 321c when the Tfirst re-reflection unit
322x i1s movable in the y-axis direction during movement of
15 the third reflection unit 321c. The Tfirst re-reflection
unit 322x may be configured so that the Tfirst re-
reflection unit 322x can be movable 1in the y-axis
direction so as to prevent interference between the first
re-reflection unit 322x and the second re-reflection unit

20 322y
For the same reason, the second reflection unit 321b
may be movable iIn a direction perpendicular to the second

side surface b of the semiconductor package(or 1iIn a

direction along the second light path from the second side

25 surface of each of the semiconductor packages to the
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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 installation space of the
vision unit is restricted, 5 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 300
of the semiconductor package inspection apparatus 10 according to the present invention may further
include a reflection member 325 for reflecting the respective side images of semiconductor packages
to be inspe&edamnd firse fitectioroffor eraitple, ibhae hotiadkal veddieel kod reflettinghddmages,
reflected in the horizontal 15 direction, in a second direction (for example, in the vertical direction).
The side infa@¥s REIbMO\alg of theeidREtiiRn pRENRRRAS Belingpetadtis cERdhNthe
reflection member 325, may be photographed by the first 20 vision unit 330a, which are installed in

the vertical 848&iorsUT TagRe réhiec@dn nidifbeSs9H FRYBECHARer PRFARIALAriokBly hange the

installation pasition of the first vision unif. 330a. 25AJs0, as shown in FIGS. 3 apd 4, the first vision
a?rect(l)on alrong the {‘ourth Hg%t path from the Fourth S|Sde

5 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.

The Tfirst vision unit 330a shown in FIG. 2 may be

10 configured so that the Tfirst vision unit 330a can be
movable along the y axis perpendicular to the x axis and
the z axis to change focus based on the size of the
semiconductor package.

FIGS. 3(a) and 3(b) are a plan view and a side view

15 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
FIGS. 1 and 2 will be omitted.

20 Specifically, FIG. 3(a) 1s 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
part 300 of the semiconductor package inspection apparatus

25 according to the present invention.
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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 210. 5Specifically, 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). FIG. 5 is a view showing yet
another embodiment of 10 the vision inspection part constituting the semiconductor package
inspection apparatus according to the present invention. In the embodiments shown in FIGS. 1 to
4, the sides of semi¢beduttispacikdgus drd ahultahBouatydrefidugedfands 5 phstognaphedto confirm
defective elements at the sides of the semiconductor packages, thereby determining whether or not
the semicorRRPorqRirRAdASEE gefdtiReV IS 1qror BXERRAL 10 A8k th whRhaeaaesHdidtor

packages to be inspected are QFN semiconductor packages, 20 the bottoms of the semiconductor
packages nf&) bR e BRRSEXEmAIBY 8 tdR%ts Y iftkid&'BYSLRErkiRY, it or Akl 88kions,

cuting) the BETPURR 2 ool ot PSARECHBPOY (Rt (1S et B b

5 unit 330a may be transferred by the vision inspection part
transfer unit 350 (see FIGS. 1 and 2) 1In a y-axis
direction iIn a state iIn which the inspection block 310 and
the first vision unit 330a are mounted on the mounting
member 370.

10 Although not additionally shown, the inspection block
310 and the Tfirst vision unit 330a may be individually
driven, and the first vision unit 330a may be
independently driven so as to adjust the focal distance.

The transfer path along which the mounting member 370

15 Is transferred by the vision Inspection part transfer unit
350 may be perpendicular to the transfer path tp along
which the semiconductor package to be 1iInspected is
transferred by the pickup part.

As shown in FIG. 3(b), side 1images of the

20 semiconductor package reflected by the reflection units
321 constituting the vision inspection part 300 may be
incident upon the first vision unit 330a In the horizontal
direction.

In a case i1In which the installation space of the

25 vision inspection part transfer unit 350 transferring the
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which a molding material sticks to the lead terminal during a singulation process.
defects, the bottom of the semiconductor package transferred by the pickup part

To find such
210 may be 5

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 th

e semiconductor

package transfer part 311 to photograph a 10 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 theoeeritkngegiemibereod /4hd the sedohahvistdreunfti33oh nwdygbomnlispoddd HBRa the
through hole of the 15 illumination part 360 to photograph and inspect the bottom image of the

semicondudtsr pagethrodgh Slefhlsutptole $h@e fillhskanohsdanssmit

T efidgently, the

illumination part 360 provided under the photographing_space or the semiconductor package 20

transfer parPfhad Hetehligtredan Hdhapasr g ntlRResh QlentiifroRRed

thereof so that the secand \/J'sd'on unit 330b can phgt%gra h and.inspect the bottom imaﬁe %f the
inaf ﬁjﬁ th

semicondudtBf gé.r]ﬁ'c ﬁ@lﬁsib\ﬁ),(%ﬂe k0 v arygéd%y ALk

rlngéﬁavmgiaﬂcoiogghng, arﬂ% the horizontal direction (the

parallel to the transfer direction of the t

GPIHEUCGERRI portion
redd

direction

E'shape of a

able and

perpendicular to the transfer direction of the pickup

part), as shown in FIGS. 1 to 3.

Also, the vision inspection part 300

of the

10 semiconductor package 1nspection apparatus according to

15

20

25

the present invention may include an illumination part 360
for providing photographing light to the vision units 330.

The 1llumination part 360 may be provided under the
semiconductor package transfer part 311 to illuminate
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 Ffirst region 328
in which the first reflection unit 32la and the second
reflection unit 321b are disposed and a second region 329
in which the third reflection unit 321c, the fourth
reflection unit 321d, the first re-reflection unit, and
the second re-reflection unit are disposed.

That i1s, the inspection block 310 may be partitioned

into two, and the respective inspection blocks may provide
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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 space for photographing the
bottom of the semiconductor 5package through the opening of the illumination part 360. In the
embodiment shown in FIG. 5, therefore, it is possible to simultaneously photograph sides and bottoms
of quadrangular semiconductor packages to be inspected, thereby determining whether or not the
semiconductor 10 packages are defective through images photographed by the respective vision
units. @heoufdd; st theegiiostind@@ shown ibheGsedaridcase g anich 2% e atspwbtiarhof
semiconductor packages is not necessary, it is possible to determine whether or not 15 the bottoms of
the semicorfdi®toriREka§dd #ansfeRdd By tfd pickile part 210 efd aefet@le uSIRG Ry tAESecond
vision unit 330b without the use of the first vision unit 330a. Also, an illumination part for illuminating
lightto 20 fARwks€onductor packages to be inspected may be configured in the shape of a ring as

tne imination part 16y B HGHRRE A PARory 601 s oA AN e don AR
5 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
illuminate light to the semiconductor package transfer

10 part 311.

The illumination part 360 may provide indirect
illumination in the side direction of the semiconductor
package which 1s photographed to improve quality of an
image photographed by the first vision unit 330a.

15 The pickup units of the pickup part 210b can be
rotated about the z axis, and therefore, semiconductor
packages, side iImages of which have been photographed, can
be rotated to original positions thereof, as previously
described.

20 FIG. 4 1s 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
described with reference to FIGS. 1 and 2 will be omitted.

25 As previously described, the first vision unit 330a of
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illustrate light to the bottom of the semiconductor package transfer part. Here, the illumination
part may be disposed apart from or in parallel with the second vision unit as 5follows. 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. Also, the illumination part 360
may be provided 10 separately from the second vision unit 330b. Alternatively, the illumination part
360 may be mounted at the second vision unit 330b. The illumination part may include a plurality
of illuminatith@and Si6Misol aspacihdn FIGa I, th30skecehdwision mnik 886 miy e mdveksin the
z-axis direction, or the z-axis height of the pickup part 210 may be changed, to adjust the focus of the
bottom imagd SPaRESenRottecthioFdciatathsed IpCha iz cler tREQERIESHRIUCEST pHBRESe picked

up by the 2Qpiclgt§%part21o. FIG. 6 is a block diagram showing the semiconductor package
inspection diatERRE 00 £8rdiY I PRGEsEHRGdARYN: In @ case In which an

installation space of the vision unit 1is restricted,
5 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
300 of the semiconductor package inspection apparatus

10 according to the present invention may further include a
reflection member 325 for reflecting the respective side
images of semiconductor packages to be inspected iIn a
first direction (for example, iIn the horizontal direction)
and reflecting the images, reflected in the horizontal

15 direction, 1In a second direction (for example, 1In the
vertical direction).

The side images Qla, [Ib, 1[Ic, and [Id of the
semiconductor packages to be iInspected, reflected by the
reflection member 325, may be photographed by the TFfirst

20 vision unit 330a, which are installed iIn the vertical
direction.

The reflection member 325 may be further provided to
variously change the installation position of the first
vision unit 330a.

25 Also, as shown iIn FIGS. 3 and 4, the Tfirst vision
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Thecontrollerofthesemiconductorpackage 25inspection apparatus 1000 according to the present
invention may include a memory 710 for storing data, with which images photographed by the vision
unit 330 (the first vision unit and/or the second vision unit) are compared, and a processor 720 for
comparing the 5 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 1000 according to the present invention may further 10 include a
communicatiod thodBRa7 30dyr chemumiadndtaitteal pingtilatdreapbacatas fof pdifemimydepreceding
process, e.g. a singulation process, or a subsequent process, e.g. an unloading process. The
controller 760'@98® sehicthtuEenisdedtsiecharkpseatdalaedo ory ddaeramtz® tefpresent
invention may minimize a gap between the respective processes of a semiconductor manufacturing
process bad&tfonSRMBIAARSN IR de @ 5HaGR the tekfRuntéaticimobilR 788CkHRaRBhE detection
unit 500 may be provided to 20 confirm states of the respective components constituting the
semicondu 8Ppackage inspection apparatus 1000 according to the present invention. The

e o SRR TR ot e BhoeBgA O TRapeo i e preen
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).
FIG. 5 is a view showing yet another embodiment of
10 the vision inspection part constituting the semiconductor
package inspection apparatus according to the present
invention.
In the embodiments shown in FIGS. 1 to 4, the sides
of semiconductor packages are simultaneously reflected and
15 photographed to confirm defective elements at the sides of
the semiconductor packages, thereby determining whether or
not the semiconductor packages are defective.
For example, 1iIn a case 1In which semiconductor
packages to be inspected are QFN semiconductor packages,
20 the Dbottoms of the semiconductor packages may be
defective. Examples of defects may include poor marking,
incorrect dimensions, scratches, cracks, resin bleed, 1in
which a Jlead terminal 1is oxidized during singulation

(disconnection or cutting) thereof with the result that

25 the color of the lead terminal i1s changed, or melting, iIn
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semiconductor packages to be inspected are located, and the table transfer unit 120 for transferring
the table 110 so that the table can be rotated and transferred to positions at which the pickup units of
the respective 5pickup 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 included in the pickup part and the pickup part transfer 10 unit 220 to
control the positions of the pickup part and operations of the respective pickup units 211. As
previously ddsteibed athere kddogidedatpail af picklip plasts, €ach thehicheadiudes rd pikup units
211. Since the semiconductor packages picked up by the pickup 15 parts, each of which includes the
pickup unit§21 nGndh S IRGHAREA RotbREASE and inspected by a single vision inspection part
300, therefore, the controller 700 may control a pickup process to be alternately_carried out by the

pickup parts, each divifidRthdits HE TR&LD unkE02attom o, ths 2B FandrHECT

semiconductor package inspectjon apparatus 1000 according to the present inyention may compare
images of tlpgggﬁaﬁ%nd&&gpﬁi%ﬁé phbt\')gragﬁ%d b9 'tﬁlgdgionqﬁﬁg 336 % nstwgﬁ'ng thg 25vision

inspection part \ﬁ/:th are ergncei age or ref renc data sﬁre&in the mem r)</710 of the coptroller
._..photographe .ang] fspecte hroeq the secon ision o
700 odlstn?gws 800 semiconductor p?ac ages from defective Semiconductor packages, and may

;(ZI;SC E:glli/de In ﬁl@ﬂﬁ(}:%ﬁgplg{aart@ggft ati: unloa |%%r%rf(fcﬂegsi%§r% l((:?a?]r?gfr(ﬁ)%? Deddoigdng
direction.
The second vision unit 330b disposed under the
semiconductor package transfer part 311 to photograph a
10 bottom i1mage of the semiconductor package transferred by
the pickup part 210 may be Tfurther included. The
illumination part 360 may have a through hole formed at
the central region thereof, and the second vision unit
330b may be disposed under the through hole of the
15 illumination part 360 to photograph and inspect the bottom
image of the semiconductor package through the through
hole of the i1llumination part 360.
Consequently, the illumination part 360 provided
under the photographing space or the semiconductor package
20 transfer part may be configured iIn the shape of a ring
having an opening formed at the central portion thereof so
that the second vision unit 330b can photograph and
inspect the bottom image of the semiconductor package.
In conclusion, the 1i1llumination part 360 may be

25 configured in the shape of a ring having an opening, and
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The controller 700 may control the vision units 330 constituting the vision inspection part 300, the
vision inspection part transfer unit 350, and the illumination 10 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 unloading tray transfer units 410 and 420 of the unloading 15
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 package inspection
method accbidiny isteprésamnees ivenpant mayhdsehicthdactbr patkagesimepedtiohtnethod
according to the present invention inspects semiconductor packages using the above-described
semicondudsPpadkage InsgReadd agp&bees 29the s&%mtiﬁ@ngt@ﬁﬁaeka@@qh'sl@&tiaﬁdn@thod

according to the present invention may include a semiconductor package rotation step (S200) of

rotating a s%ﬁfaﬂ@ué{dﬁd&ka&é‘ﬂék%b%@ﬂm pandg i pkiep @féﬁ)@ﬁ@?ﬁﬂ&ﬂ a z axis
AT Ry R S
e R AR A DR g Jon o e
unit photographing fjist tpfouith SigghElRES AR FiNGIMICBNIUGRIRAFERES it is
possible to simultaneously photograph sides and bottoms of
quadrangular semiconductor packages to be inspected,
thereby determining whether or not the semiconductor
10 packages are defective through images photographed by the
respective vision units.
Of course, iIn the embodiment shown iIn FIG. 5, iIn a
case In which side inspection of semiconductor packages 1is
not necessary, it is possible to determine whether or not
15 the bottoms of the semiconductor packages transferred by
the pickup part 210 are defective using only the second
vision unit 330b without the use of the first vision unit
330a.
Also, an illumination part for illuminating light to
20 the semiconductor packages to be 1Inspected may be
configured in the shape of a ring as shown in FIG. 5;
however, the shape of the i1llumination part is not limited
thereto.
That i1s, the illumination part may be disposed apart

25 from or i1n parallel with the second vision unit to
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The semiconductor package rotation step (S200) of rotating the semiconductor package picked up by
the pickup 15 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 transfer part. 20That is, the semiconductor package
rotation step (S200) and the semiconductor package transfer step (S300) may be simultaneously
carried out. Also, the semiconductor package inspection method according to the present
invention may hustarditeudd aglzéaustibary Phetogpaditorep (8500)tdfghoggjrdsiangadiamom image
of the semiconductor package together with or independently of the semiconductor package

photographRASK eSO IAPRERIGr BFHIkg the side images of the semiconductor package picked up by
the pickup part. At the 5 auxiliary photograph step (S500), the bottom image of the semiconductor
package may be pHotdgtaphtlfisifd IMEM0ATLRN PAk sty tHRSseMIRATELr FRRESe

photograph step (S400), Qr an additignal jllumination part may be used tqQ photograph the bottom
image of thd 188ertondbBror BAERIAE Y WHER is 0 predicef e thBa8 s phiAky oFS

o T R i LS PR BRI i SR
semiconductor package transfer part so that the
illumination part 1is apart from or parallel with the
second vision unit In the x-axis direction.

Also, the illumination part 360 may be provided

10 separately from the second vision unit 330b.
Alternatively, the illumination part 360 may be mounted at
the second vision unit 330b.

The illumination part may include a plurality of
illumination parts.

15 Also, as shown iIn FIG. 5, the second vision unit 330b
may be moved iIn the z-axis direction, or the z-axis height
of the pickup part 210 may be changed, to adjust the focus
of the bottom iImage of the semiconductor package based on
the size of the semiconductor package picked up by the

20 pickup part 210.

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

The controller of the semiconductor package

25 inspection apparatus 1000 according to the present
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15 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 semiconductor package or a direction perpendicular to the 20transfer
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 process of moving the second vision unit in a z-axis 25direction or changing a z-axis
height of thd puskop ant thayjusthbudeusofiemobitond Ibade bf thEsemigordaits padidye based
on the thickness of the semiconductor package picked up by the pickup part. Also, the semiconductor
package indiekGbn MEMBEass dekemed aPthedhred¥nt Fventivl Sd8Nfurthe thcldd a etideation step
(S600) of rotatlng the semiconductor package picked up by the pickup_part about a z axis by a
predetermi aﬂgle‘b'(%wrh G Y h@raggéar(gd; hg) +$66%d); WHSAOR is 'émﬁt}geﬁrﬁter the

10 semiconductor ackage hotograph step (S4 rth X|I|a hotograph step (S500
previously dELBABEE the@emll?é%é(tfc? acka nsp(ﬁ}Fon m(g(ﬂ%%?&! ding ethe

present inventio oma%/sl %ré r hnn%ude a sem H:ondu‘ptornpa: unloadlng stept(i§709? of unloadlng
15 the mspg&e SEmi uctor pggkage 0 a correspon ng tray asst the mspecFon febults at

the semlcorﬂyctge%qlﬂﬂgﬁ@hw? dfteqjgs4q%19; t\,gv?l?ﬁélllagzrph%tog ggﬂéaEQ@rThat is,

semiconductor packages may be un ed in a state i good semiconductor packages 20 and

defective sei;a@;gagléctqbp%g(agﬁgﬁé%@@t%gr%n diffpsentiays based on the inspection results.

Also, the semiconductor package iInspection apparatus
1000 according to the present invention may further
10 include a communication module 730 for communicating with
a singulation apparatus for performing a preceding
process, e.g. a singulation process, or a subsequent
process, e.g. an unloading process. The controller 700 of
the semiconductor package inspection apparatus 1000
15 according to the present i1nvention may minimize a gap
between the respective processes of a semiconductor
manufacturing process based on iInformation provided
through the communication modulle 730.
At least one detection unit 500 may be provided to
20 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
inspection apparatus 1000 according to the present

25 invention may control the table 110, on which
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In the semiconductor package inspection apparatus and the semiconductor package inspection
method according to the present invention, semiconductor packages to be 25inspected are
photographed and inspected while the semiconductor packages are transferred along a rectilinear
transfer path with the result that a lifting process for individually photographing and inspecting the
semiconductor packages may be omitted, thereby greatly 5improving inspection efficiency. Also,in the
semiconductor package inspection apparatus and the semiconductor package inspection method
according tseha pedocihoentipackrgessiltie tdeerféns peftiagty g idspkedet ptbcesumithout a
stop 10operation or a lifting operation for photographing and

inspectings&hfcobad®ridckagd s thevevgrd2f) ifprokv@nspesidneridieacytable 110

so that the table can be rotated and transferred to
positions at which the pickup units of the respective
5 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
included in the pickup part and the pickup part transfer

10 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.
Since the semiconductor packages picked up by the pickup

15 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
the pickup parts, each of which includes the pickup units

20 211.

The controller 700 of the semiconductor package
inspection apparatus 1000 according to the present
invention may compare images of the semiconductor packages
photographed by the vision units 330 constituting the

25 vision inspection part with a reference iImage or reference
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Also,in the semiconductor package inspection apparatus and the semiconductor package inspection
method 15 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, thereby greatly improving inspection efficiency. 20Also,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 to be
inspected agatall astopladilityof ditkes diem® Pyserii€onafctdehacicerttpbhghotégtapking and
inspecting the semiconductor packages, thereby greatly improving photographing and inspection
efficiency. Ald&HH @utshicos@Rdor SRRBGENBHEEASN appaiAGSEand %@%m%ﬁ@@&bkfﬁackage
inspection method 5 according to the present invention, a pickup part_for picking l:ﬁeﬁand transferring

semicondu@EMISQRLES 1O be iIRGSHRAERa pRBGgraling SFAGSTRENRLY a HIGERBSS pidkup units
which are arranged in a line in parallel to the_transfer direction with the result that continuous 10
inapecion 1 BotBrePHbPorte 1ol BB HE Ry RARPRLIGEAD PHBREREERG End
mse?akm(¥ﬁgeW%ﬁoading trays included in the unloading part so that

an unloading process can be carried out.

The controller 700 may control the vision units 330
constituting the vision IiInspection part 300, the vision
inspection part transfer unit 350, and the i1llumination

10 part 360 so that side 1Images or bottom images of the
semiconductor packages to be inspected to obtain an iImage
for inspection.

In this case, the controller 700 may control the
unloading tray transfer units 410 and 420 of the unloading

15 part to locate the respective unloading trays at positions
corresponding to the pickup units of the respective pickup
parts.

FIG. 7 1is a flow chart showing a semiconductor
package 1inspection method according to the present

20 invention.

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

25 The semiconductor package inspection method according

52



Also, in the semiconductor package inspection apparatus and the semiconductor package inspection
method according to the present invention, a plurality of pickup 15 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 gap of an
inspection process at a vision inspection part. 20 Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those skilled in the art will appreciate that
various modificatidmg, apdidseniind sobstiitions aossibis, Wid®ut depaeingdamltietesope and
spirit of the 25invention as disclosed in the accompanying claims. WHAT IS CLAIMED IS: 1.A
semiconduRBEsAERgE MEPEERSh pkRPatSE8APrisiy: ¥& brkdp Pard cHAHlEN@USERsnsferred
in directions parallel to an x-axis direction and a z-axis direction, which are perpendicular to each

other, to beRBEHEI8boR FEES AP arlVio Eh& SRARSHRILABT FacRlge@toREGKSRctelieRoa first

vision unit for hing first to fourth side surface |m s of each of the semicon uctor packages
transferred %§qd}¢2) lé'%?ﬂ %t Z axis a~ predeternined angle i

5 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
illumination part illuminating light to the semiconductor

10 package moved along the semiconductor package transfer
part and the Tfirst vision unit photographing first to
fourth side surface images of the semiconductor package.

The semiconductor package rotation step (S200) of
rotating the semiconductor package picked up by the pickup

15 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
transfer part.

20 That 1s, the semiconductor package rotation step
(5200) and the semiconductor package transfer step (S300)
may be simultaneously carried out.

Also, the semiconductor package inspection method
according to the present invention may further include an

25 auxiliary photograph step (S500) of photographing a bottom
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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 packages; first and second re-reflection units for re- 20 reflecting third and fourth side
surface images reflected by third reflection unit and fourth reflection unit to the first vision unit;

a semiconductor package transfer part provided between a first region in which first reflection unit and
25second rdff@agion Lok ard dgposahacod adiectng regiac kagehichtbiye bfiactiow Libit, foarth
reflection unit, first re-reflection unit, and second re-reflection unit are disposed, the semiconductor
package trahReeRRACRAEINHIRFadBe e FRibHERBEY PheKadeaedkager R tat sfhilgkafation part

for |IIum|nat|n§A ht to the semiconductor packages transferred by the pickup part. 2. The

semicondudk ageifispe AIAGHARDE W eordh§ to cRME, furli@9Srpricily;  the
semiconductor package picked up by the pickup part. At the

5 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 (S400), or an additional illumination part
may be wused to photograph the bottom image of the

10 semiconductor package.
That 1s, as previously described, a plurality of
illumination parts may be provided.
The semiconductor package photograph step (S400) may
include a process of moving the Ffirst vision unit to
15 adjust the focus of the side i1mages 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
semiconductor package or a direction perpendicular to the
20 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
process of moving the second vision unit iIn a z-axis

25 direction or changing a z-axis height of the pickup part
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10a semiconductor package supply part comprising a tablehavingloadinggroovesforaligningthe
semiconductor packages; and an unloading part for unloading the inspected semiconductor
packages based on inspection results. 15 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 each of the semiconductor packages to the first vision 20 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 unit i@the adgosd refléton ufcashirddifjht peitie frorhatd dnird skieagi@facebf eadheof the
semiconductor packages to the first 25vision unit via the third reflection unit and the first re-reflection
unit, and a BRAKGRAEPSHEToM BRCKRAG® sidas@thcedt eabthof tHENdGliaeasuct&fpackBges to the
first vision unit via the fourth reflection unit and the second re-reflection unit is within a depth of 5focus

of the first VRSB GRIEAUCTOL. RRCKAARRAGHEAp Atk A3¥ it&le AR KPBaRAEL according to claim 3,

herein the first light path to the fourth light path h th I h. ,
wherein the 1irs Ig[kpsao, otmeeousremlgco ductor gasc rTz1a%eeng}nspect|on method

5 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 X N)° or b® = (90 —
a)* + (90 X N)°; where, N 1is an integer) after the

10 semiconductor package photograph step (S400) or the
auxiliary photograph step (S8500), as previously described.
Also, the semiconductor package inspection method
according to the present invention may further include a
semiconductor package unloading step (S700) of unloading
15 the 1i1nspected semiconductor package to a corresponding
tray based on the iInspection results at the semiconductor
package photograph step (S400) or the auxiliary photograph
step (S500). That 1is, semiconductor packages may be
unloaded iIn a state in which good semiconductor packages
20 and defective semiconductor packages are Jlocated on
different trays based on the inspection results.
In the semiconductor package inspection apparatus and
the semiconductor package inspection method according to
the present invention, semiconductor packages to be

25 inspected are photographed and 1i1nspected while the
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10 5. The semiconductor package inspection apparatus according to claim 3, wherein the
first reflection unit is configured to be movable in a direction along the first light path from the first

15side 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 light path from the third side
surface of each of the semiconductor packages to the 20third 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.
256. The seseivdcdusiociaokapgadicigesoraippadnanrsienidag lcdaign 3, wieatinl Inealire second
reflection unit is configured to be movable in a direction along the second light path from the second
side surfacd bpasfest thetbmiedtuctdle result that a lifting process for

individually photographing and inspecting the
semiconductor packages may be omitted, thereby greatly
5 improving inspection efficiency.

Also, in the semiconductor package inspection
apparatus and the semiconductor package inspection method
according to the present invention, it 1is possible to
perform a flying type 1inspection process without a stop

10 operation or a lifting operation for photographing and
inspecting semiconductor packages, thereby greatly
improving inspection efficiency.

Also, in the semiconductor package 1nspection
apparatus and the semiconductor package inspection method

15 according to the present 1invention, it 1Is possible to
simultaneously photograph and inspect a plurality of sides
of semiconductor packages to be inspected upon
photographing and 1iInspecting the semiconductor packages,
thereby greatly improving inspection efficiency.

20 Also, in the semiconductor package 1nspection
apparatus and the semiconductor package inspection method
according to the present 1invention, it 1s possible to
photograph and inspect bottoms of semiconductor packages
to be inspected as well as a plurality of sides of the

25 semiconductor packages upon photographing and i1nspecting
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5packages 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
packages to the fourth reflection unit, and 10the second re-reflection unit is configured to be movable
along a y axis perpendicular to the x axis and the z axis. 7. The semiconductor package inspection
apparatus 15 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
semicondudtbepackayés e8I Thersenpeshges packigrekyectonegbbyatud apserdingdo claim 1
or 2, further comprising a second vision unit disposed under the semiconductor package transfer part
to photograpRAteeHcR i age 8neadnsPBeEbaiicaTtEN e ages transferred by the pickup part.
25 9. The semiconductor. packa inspection apparatus according to claim 8, wherein the

iilumination part had'd$8reughiifble BRed AETAGRAIHSEON theRREKARAhe JASRASARER unit is

disposed under the through hole of 5 the illumination part to photograph the battom image of each of
the semicoRRRAS AR g FRTFOULAIE ! PROHR P EREIon. e thod

5 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 i1n parallel to
the transfer direction with the result that continuous

10 inspection in the photographing space is possible, thereby
greatly improving photographing and inspection efficiency.
Also, in the semiconductor package 1iInspection
apparatus and the semiconductor package i1nspection method
according to the present invention, a plurality of pickup
15 parts configured so as to be transferred in parallel 1s
provided with the result that i1t 1is possible to
alternately carry out a pickup process, a photographing
process, and an unloading process, thereby minimizing a
gap of an inspection process at a vision inspection part.
20 Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled iIn the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the

25 invention as disclosed i1in the accompanying claims.
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10. The semiconductor package inspection apparatus 10 according to claim 8, wherein the
illumination part is disposed apart from or in parallel with the second vision unit in the x-axis direction
to illustrate light to the semiconductor package transfer part. 1511. 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 the
second vision unit in the x-axis direction. 20 12. The semiconductor package inspection
apparatus accordinyté€lali XU, ARéceinkie illumination part is provided at the second vision unit.
2513. 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 packages, and at least two unloading tray transfer units 5for transferring

the trays. 14. Fre sbmicoRBISBPPHAERE indRele9appdBRRESEMINg RPAEHR EYSwherein

the side images of the semiconductor packages received and aligned in the loading 10 grooves of the
table are pkﬁ) wﬁbﬁé@gnd inspected while the semiconductor packages are transferred along the

seng(_:onductor package ttlacrlgﬂer partalpfa state @whlch the s cr)nlc%rgjuc@

a contiguye ,[§,§glfﬁeqe|§e%re suicked by
the pickup part, the Senfidonductor %ackages A Iohded on the trays base

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;

10 a Tirst 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 fTirst side surface i1mage to the fourth side surface
image of each of the semiconductor packages;

first and second re-reflection units for re-

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

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

25 second reflection unit are disposed and a second region iIn
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15 on the inspection results, and the trays are discharged by the unloading tray transfer units.

15. A semiconductor package inspection method using the semiconductor package inspection
apparatus according 20to claim 1, comprising: 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 the semiconductor 25packages 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 thewaattorttiod predgstiaoime dindtisidiounitvhire frikediimaration bt First
Silluminatinglighttothesemiconductorpackages transferred along the semiconductor package transfer
part. 18 Treidestdfductdinddekaga it pee86@ Rtb thd@ akedrlipEtbAintd tvh&Em the

rotation step rotating )
disposed, the semiconductor package transfer part

functioning as a semiconductor package transfer path; and
5 an i1llumination part for i1lluminating light to the

semiconductor packages transferred by the pickup part.

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

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

an unloading part for unloading the 1nspected
semiconductor packages based on inspection results.

15

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
each of the semiconductor packages to the Ffirst vision

20 unit via the Tirst reflection unit, a second light path
from the second side surface of each of the semiconductor
packages to the first vision unit via the second
reflection unit, a third light path from the third side
surface of each of the semiconductor packages to the first

25 vision unit via the third reflection unit and the Tfirst
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10 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. 15 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 20angle (b)(b =-a + (90 X
N) or b =(90 - a) + (90 X N); where, N is an integer) after the photograph step. 18. The
semicondudterpadkbgetidgiection kisthodritcoadingev clelim 16 divthe asbhpridim@an dibxdiary
25photograph step photographing a bottom image of each of the semiconductor packages picked up
by the picktkPpdith side. sHEEagfcopfiu@achackiigdhtpsamhaaBghéatREoRRERa88m 18,

wherein the auxiliary photograph 5step is carried out using the iIIuminationFIart used at the r%hotograph

step or an 2RIitibHA ilfikigdioN bakon unit via the fourth re i i

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

5 focus of the first vision unit.

4. The semiconductor package iInspection apparatus
according to claim 3, wherein the first light path to the
fourth light path have the same length.

10

5. The semiconductor package inspection apparatus
according to claim 3, wherein

the First reflection unit 1s configured to be movable
in a direction along the first light path from the first

15 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 light path from the third
side surface of each of the semiconductor packages to the

20 third reflection unit, and

the Tfirst re-reflection unit 1is configured to be

movable along a y axis perpendicular to the x axis and the

Z axXlIs.

25 6. The semiconductor package inspection apparatus
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20. The semiconductor package inspection method according to claim 15, wherein the photograph
step 10 comprises a process of moving 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. 1521. 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. 2022.
The semiconductor package inspection method according to claim 15, wherein the photograph step
comprises @apaekdd of movirglasecéhd wbenait 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 25semiconductor packages based
on a thickness of eddteof the GeRficonRiEdR phERAgedMidited dF by ERO PRGUSSErt. tO 2BeThe
semiconductor package inspection method according to claim 15 Or 18, further c%rgigising ab

semicondu@BVERA&gd Dnidadiy e LADadikgNfe ikSSecRREMicdtltr Paditigdd AMdifferent

trays based on the inspection results at the photograph step. .
y t%e secgno} side sur a%e 81§p eacR of the semiconductor

5 packages to the second reflection unit,
the fourth reflection unit 1is configured to be
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
10 the second re-reflection unit is configured to be
movable along a y axis perpendicular to the x axis and the

Z axlI1s.

7. The semiconductor package inspection apparatus

15 according to claim 1 or 2, wherein the Ffirst vision unit
iIs 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 1Inspection 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
semiconductor packages transferred by the pickup part.

25
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9. The semiconductor package 1Inspection apparatus
according to claim 8, wherein the illumination part has a
through hole formed at a central region thereof, and the
second vision unit is disposed under the through hole of
the 1i1llumination part to photograph the bottom image of
each of the semiconductor packages through the through

hole of the illumination part.

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

semiconductor package transfer part.

11. The semiconductor package i1nspection apparatus
according to claim 10, wherein the illumination part 1is
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.

12. The semiconductor package inspection apparatus
according to claim 10, wherein the i1llumination part 1is

provided at the second vision unit.

13. The semiconductor package 1inspection apparatus
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according to claim 2, wherein the unloading part comprises
trays, on which the semiconductor packages are loaded
based on the 1i1nspection results of the semiconductor
packages, and at least two unloading tray transfer units

for transferring the trays.

14. The semiconductor package Iinspection apparatus
according to claim 13, wherein the side 1i1mages of the
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 iIn a state iIn which
the semiconductor 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.

15. A semiconductor package inspection method using
the semiconductor package inspection apparatus according
to claim 1, comprising:

a rotation step rotating semiconductor packages
picked up by the pickup part about the 2z axis by a
predetermined angle (a°);

a transfer step transferring the semiconductor

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

a photograph step photographing first to fourth side
surface i1mages of each of the semiconductor packages by
the first vision unit while the illumination part
i1l luminating light to the semiconductor packages

transferred along the semiconductor package transfer part.

16. The semiconductor package 1inspection method
according to claim 15, wherein the rotation step rotating
the semiconductor packages picked up by the pickup part
about the 2z axis by the predetermined angle (a@°) 1is
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, Tfurther 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 X N)° or b° = (90 — a)° + (90 X

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

18. The semiconductor package inspection method
according to claim 15, further comprising an auxiliary

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

19. The semiconductor package 1inspection method
according to claim 18, wherein the auxiliary photograph
step i1s carried out using the i1llumination 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 TfTirst 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.

21. The semiconductor package inspection method
according to claim 20, wherein, at the photograph step,
the Tirst vision unit is movable iIn 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

semiconductor packages based on a thickness of each of the
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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 based

on the inspection results at the photograph step.
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