METHOD FOR VI SI ON | NSPECTI NG SEM CONDUCTOR PACKAGES BACKGROUND 5 1.
Technical Field The present invention relates to a nethod for

i nspecting sem conductor packages during manufacture of sem ﬂmwmmuﬂmu)
packages, and, nore particularly, to a nmethod for inspecting r
packages using a canmera when the individual sem conductor packagesidte
pi cked-up by a picker in a sem conductor package nmanufacturing apparatus.

2. Description of the Related Art In general, during a post-process

i n manuf acturi ng sem conductor packages, sem conductor chips with circuit
el ements, such METHOIPFOIRO PRSH j 15 highly integrated
thereon are nounted on a IeggSIfdrigme, %‘2@?‘@%@@@%@%@3&&@9@& are
el ectrically connected to | eads of the |lead frane using conductive wres,
and then the entire surface is subjected to a resin nolding process. The

nol ded sem conduct or - packages on the |ead frame are singulated (or

segrmented) into individual units thBuORGRGURBUl ati on process .and foreign
subst ances on the surfaces thereof are then renoved through cl eaning and

dryi ng processes. The singul ated sem conduct or packages go through
vi sual i nspdcTechnicaliFieidpi cked-up state by a picker before being put in a
tray and are acco dated.in the tray after being classified based on a
result of the vi sﬁgﬁ;)pﬁeﬁ%nﬁé’éY@Bﬂ‘? relates to a method forrinspettyny sealicondustoz QackagEOr
package si ngdutigd maRuBaRR" - ' 5si frul t anequs pi cks up_a
plurality of sem conduct o?fc %ﬁ%ﬂgggt%?g%&%ﬁ%%@nu’?%ff R?‘ft?ﬂiﬁﬁyi RpefPdbon n
order to i nEFBEXEBE gemiopdifigiupackages Wiy 4 camsfaewher He B@RNIKGANSHEIRRuctor

packages t opidiBoesadtynifidy- t.ion. In such a . conventjonal
sem conduct or p%lckagpel si n%@g%géé%)%g?%ﬁcﬂg,uc o REskage manufacturipg gapargtue
condition where the picker picks up a plurality of sem conductor packages

DY 2 Sovacus Destifiol! | ,l;nspection is performed while the picker
intermttent] yesal{&?le‘)%r?z%sllelateggn

In general, during a post-process in manufacturing semiconductor packages,
semiconductor chips with circuit clements, such as transistors, capacitors and the like
15 highly integrated thereon are mounted on a lead frame, pads of the semiconductor chips are
electrically connected to leads of the lead frame using conductive wires, and then the entire
surface is subjected to a resin molding process. The molded semiconductor packages on
the lead frame are singuiated (or segmented) into individual units through a singulation
process and foreign substances on the surfaces thereof are then removed through cleaning
20 and drying processes. _
| The singulated semiconductor packages go through visual inspection in a picked-
up state by a picker before being put in a tray and are accommodated in the tray after being
classified based on a result of the visual inspection.
In a typical semiconducior package singulation apparatus, the picker
25 simultaneously picks up a plurality of semiconductor packages by a vacuum for visual
inspection in order to increase a throughput rate and transfers the semiconductor packages
to the tray for accommodation.
In such a conventional semiconductor paékage singulation apparatus, however,
under the condition where the picker picks up a plurality of semiconductor packages by a

30 vacuum, the visual inspection is performed while the picker intermittently alternates
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bet'ween rmovenent and stop several tines over a vi sual inspection region,
which may result in poor productivity due to a slow inspection speed,
increased vibration due to repeated acceleration and decel eration, and

i ncreased |l oad of a notor which drives the picker. 5 BRI EF SUMVARY

The present invention has been made in view of the above problenms, and an
aspect of the present invention is to provide a method for visual .
inspection of 10 semi conductor packages, which allows visual |nspept|onfat
a high speed under a condition in which a picker picks up a plurality o

duct k ile providing mnimzed vibration and notor | oad
;sﬁmt ﬁgncgur gotra vrlglgﬁea N ﬁﬁﬁeﬁf’ %?Heral fithes OVFf BcEWRdENRStioN rdgiconevhichpmey  of

t he present resuiteint pm prb&ﬁftﬁ'ltb SdubreVvd died ﬁasﬁ@alQI‘PQpéegr m‘éi-e%%ﬁl ?Brats (pne%t | & of
senm conduct or s i.n a sem conduct or packa manut ac
appar at us i n&° gﬁﬁ eratign @ng dlegglerations angl deevens madpa"ca@g@s wmchb&we@sﬂmact ed

h an

are nount ed pickepi cker having a plurality of pick-up members wit

adj ust abl e é)ap t her ebet ween for fixing the senm conduct or packages, and a
camer asphot ogr aphi ng the seni conduct or package pi cked-up by the picker. The

i . picki fromthe
met hod includes: picking up some ofg Sﬁaﬁﬁﬁ uct or packages _
tabl e by the picker under a condi t| on1n i C ﬂg gap 20 between the pick-up

menbers is a first pitch; adjusti ngI ;hleeggpt Eg'ﬁlwte% 1E|hre${)i Clkt gﬁ m;ggers of
K Lo SPREMLB Sl el S5 et i i ne
camer a whi | espegte Oﬁltthkeprememvemioat isveéo tgrotide £anBhed f&c%hﬁi' RpdBofNor
enbodi 6“3 nt Qefmggn%ulct%}/ %Qél{lager:]s wtfx}/ h a?l((j)yv(s: Iv?s%altlgsepegggn abt%tﬁll\ghesr;)e;d under a condition
in which a picker picks up a plurality of semiconductor packages, while providing
minimized vibration and motor load in the course of visual inspection. _
In accordance with one aspect of the present Invention, there is provided a method
~for visual inspection of semiconductor packages in a semiconductor package
15 manufacturing apparétus including a table on which semiconductor packages to be
inspected are mounted, a picker having a plurality of pick-up members with an adjustable
gap therebetween for fixing the semiconductor packages, and a camera photographing the
semiconductor package picked-up by the picker. The method includes: picking up some of
the semicoinductor packages from the table by the picker under a condition in which a gap
20 between the pick-up members is a first pitch; adjusting the gap between the pick-up
members of the picker to a second pitch which is less than the first pitch; and
photographing the semiconductor packages picked-up by the picker using the camera while
the picker moves relative to the camera.
According to an embodiment of the invention, by reducing the gap between the
25 pick-up members of the picker, it is possible to reduce the number of semiconductor
packages lying within a field of vision of the vision camera, which may result in reduction
of an excursion length of the picker. _ _ _
In addition, the semiconductor packages are photographed while the picker
continues to move without staying above the camera, which may result in an increased

30 visual inspection speed and significant reduction of vibration and motor load.
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‘pi ck-up menbers of the picker, it is possible to reduce the nunber of
ggn?condugtor packages Iyigg within a field of vision of the vision canera,
which may result in reduction of an excursion Iength of the picker.

In addition, the seniconductor packages are phot ographed while the picker
continues to nove wthout staying above the camera, which may result in an
i ncreased 30vi sual inspection speed and significant reduction of vibration
and notor |oad. BRIEF DESCRIPTION OF THE DRAWNGS ~ The above and
ot her aspects, features and advantages of the invention will S5becone
apparent fromthe follow ng description of exenplary embodinents given in

conjunction with the acconpanylng dramﬁngs in whi ch: Figs. 1 to 3
are schematic front views . gﬁ%gaﬁ&g nspectlon unit in
a sem conduct or package manu acturlng apparatus
sem conduct or package S|ngulat|on apparatus) to mhlch a V|sual

on is a I|ed ig. 4is a

i nspection nethod@f fhe %I rsr%etﬁ%r %ﬁ%‘e%\s/? {uéesoandt i amagq;apf m;sgjérgqqognwgm t

| an vi ew showi ng one enb _
E hown ¥n Fi decame apparent fromy. th foHowinpl ®BcrititoW &Jﬂ@a&}n@& go@ﬁbgﬁ%ﬂfs ”ﬁ?%no&f a

LrgxlgLo&Pﬁgxgﬁéﬁgﬁbo ﬁ%%%g%ﬁggﬁé$a%§$%5;gﬁﬁgc |sual |hgpe2t:znaunitnghomn
in Fig. 1; and Figs. 1 to 3 are schematic front views of one embodiment of a visual inspection
unit in a semiconductor package manufacturing apparatué (for example, a semiconductor
package singulation apparatus) to which a visual inspection method of the present
10 invention is applied; _
Fig. 4 is a plan view showmcr one embodiment of a table of the visual inspection
unit shown in Fig, 1;
Fig. 5 is a plan view showing one embodiment of a tray of the visual inspection
unit shown in Fig. 1;
15 Fig. 6 is a front view showing one embodiment of a picker of the visual inspection
unit shown in Fig. 1; and
Fig. 7 is a flowchart of a visual inspection method according to one exemplary

embodiment of the present invention.
20 DETAILED DESCRIPTION

Exemplary .embodiments of the invention will be described in detail with
reference to the accompanying drawings.
First, one embodiment of a visual inspection unit of a semiconductor package
25 manufacturing apparatus (for example, a semiconductor package singulation apparatus) to
which a visual inspection method of the present invention is applied will be described with
reference to Figs. 1 to 4.
Referring to Figs. 1 to 3, the visual inspection unit includes a plurality of tables. 10
(two tables in this embodiment) on which singulated semiconductor packages to be

30 inspected are mounted, a picker 20 which holds and transfers the semiconductor packages



ig. 7 is a flowhart of a visual inspection nethod according to one
Z;gnplary enbodi ment of the present invention. 20DETAILED DESCRI PTI ON
‘Exenpl ary enbodi ments of the invention will be described in detail wth
reference to the acconpanyi ng draw ngs. First, one embodi nment
of a visual inspection unit of a sem conductor package 25manufacturing
apparatus (for exanple, a sem conductor package singul ation apparatus) to
which a visual inspection nethod of the present invention is applied wll
be described with reference to Figs. 1 to 4. Referring to Figs. 1
to 3, the viﬁual |nsgect|on unit includes a plurality of tables 10 (two

tables in t hF&elEo@Pent) dRameircH é’f%hﬂsaﬂ@dteéebnl?’bntmqnmer ﬂﬁckx&gm{eio be
30i nspect ed gictogiRIR e the s%m@do%h@& £8 i K 8
senlcgnductogfpackages fromthe t M@k g l%ﬁ Ec %ﬁ%3¥4ld@39bd

- bel ow t he p|%F%mn?éﬁﬁﬁ@~ﬁ@k@@n@mbﬂcgﬂaghéimbwmhét&emuﬂ@mﬂaﬁbﬁMyﬂaﬁﬁﬁﬁ@§ S
hel d by the gjcker 20, and a tray 40 which accommopdat es the sem conduct or

ackages S subj-ected to visual inspection by the canera 30. 5As shown in
Igi g. ég‘r Sthe t anl e ASI.SOSh'OSanl'DrFi'gd4 athe asbleippas fathiell a€ an tubpdreiadd hareds Rhidral ity

e nduct or acka es S are adsorbed by a
\C/n;ic\ljal%uuImnh'?lgr%&%mjt Ei%fo\%lg B th SEF heet\?Z‘ggeu%%Woﬁeg'écoﬁ cé‘r‘ré’aﬁlf“’(vé? SE ) P@Soﬁ’refié)dg?ed at
~a 2-pitch i ntaewwal In( ) cmbodemat, ©elvaemmoRoleag D arf altdgard] itch

Alternatlvell}{_fe be arran ed at one pitch |nt8rval in

les 11
the formof a Itﬁpﬁjlgacuu?ﬁoo ef%&@%ﬁ%@% "Vi@tablﬁé B Altranatively, the lyecuuabhess 10
pl ace the semma;m&maﬁgem@iiaﬁ@& isteR@l BWhd RBmRIF & ERE 0f Yach of the tables 10.

10 Inaddition, the tables 10 place the semiconductor packages S below the picker 20
while moving relative to the picker 20 below the picker 20 by means of a linear shifter (not
shown).

As shown in Fig. 5, the tray 40 includes a ﬁlurality of pockets 41 in which the
semiconductor packages S having. completed visual inspection are to be accommodated.

15 .The pockets 41 are arranged at a certain interval P3 in the form of a grid. The tray 40 is
also configured to move relative to the picker 20 below the picker 20 by means of a linear
shifter (not shown).

The picker 20 1s combined with the linear shifter (not shown) installed in a guide
frame 50, which traverses above the tables 10, the camera 30 and the tray 40, and

20 horizontally reciprocates along the guide frame 50. Examples of the linear shifter (not
shown) for.driving the picker 20 may include a system including ball screws and a motor, a |
system including a plurality of pulleys, a power transmission belt and a moior, a linear
motor system, or various other linear shifters known in the art.

The picker 20 further inciudes a plurality of pick-up members 21 (8 pick-up
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members in this embodiment) which adsorb the semiconductor packages S by a vacuum
and secure the semiconductor packages S. The pick-up members 21 are configured to
allow adjustment of a gap therebetween. For example, as shown in Fig. 6, the pick—up
mémbers 21 are installed in a body 22 of the picker 20 to be horizontally moved by a
movable block 23 and an LM (Linear Motion) guide rail 24 and are respéctively connected

30 to a plurality of inclined grooves 27 for gap adjustment formed in a cam plate 26 via



whi'l e noving relative to the picker 20 bel ow the picker 20 by nmeans of a
i near shifter (not shown). As shown in Fig. 5, the tray 40
includes a plurality of pockets 41 in which the sem conductor packages S
havi ng conpl eted visual inspection are to be accomobdated. 15The pockets 41
are arranged at a certain interval P3 in the formof a grid. The tray 40 is
al so configured to nove relative to the picker 20 bel ow the picker 20 by
means of a linear shifter (not shown). The picker 20 is conbined with
the linear shifter (not shown) installed in a guide frame 50, which
traverses above the tables 10, the canera 30 and the tray 40, and 20
hori zont al | y'eFREENT lsE 8- B thapickereOpontigurkd andessithed Biavephes motorti8endvenear
shifter (not nyyrﬂ T AN ARYY t i 20 may i.ncl ude system
i ncl udi ng batlhié r_asc_r ea\lkgs%a#gmgwrergtg Slr%l?egﬁérfiéﬁ%%cg()#& NG ?)’FE?%‘YI&&L' fpoyed by
pul | eys, a péfdiclipgdgreones 87 tmadjest theaag therebetvaren. a | i near notor system or

various other |inegk,shif: . known.,in the art. The picker 20 further

i ncl udes a pl ural iq%t’o pllglgilﬁldglé) %%e?@pefﬁo? gnﬁ@gct-‘ﬁ@m 28 pefseed b thei s
enbodi rfent ) aipiegiantaed visutlitisspeaivnamnvitltbe deRAGKPGRE referBiicedo FRSUL AL 7.
secure the sem cor!;?rlgtctsorshé)ackaﬂes S Th%ﬁlpb(’gk,- Ep menbers 21 are configured
to al l ow adj ust ment of"> 8" Qap 't Fiér boBF REER 2E8icke yB fa5e semicondusigs napkagesy. 6,
the pi ck-up wingrevasugi fmeethe i@l load S1nFa. body (A2 ek &k rﬁ%ﬁh&? be
hori zontal |y m)veg bé a {}gvatﬂee bl ock gBQang an LM (Ljitt%g?d tion eé@%{de
rail 24 and BrB°PREDet Of theiricken AN iscaretst S0haye hesameagapt(firso bitémB1 ) asettle garooves
27 for gap adpwish RNYeminiRSridacid: g@grgg : I respective rollers 25.
In the picker 20 configured arga?jesgcri et%ﬁ{gggégl,e\%@esamhotor 28 noves the cam

plate %6 in the véRen@aphairy iadiig @ thetiekep2@ kdjugs enbers Rdmbee 21 a6 Baald Y
moved by theggj géi)ﬁheg- ves: 27 djust .t he gap therebetween. Next, -an
i nventive vi°§ggl “Ths lé%{ ?%))n%ﬁrrl\gtg H%E&\%ﬁ?rlctﬁg? éhep%rF%grgﬁ%&mﬁ))}hePh‘é‘oves above the

5af or enent i cABaradlsaang tespudt freme Bliih S8 (Hig.bw. Trsopérash vf tudid efepnge Lo
Figs. 1to o Fi.rst, as, shown in Fie. 1, the picker 20 picks
up target sgb%%grﬁghﬁcql%l? “%é“@ﬁ%&ég’lﬁi%mﬁkwwu‘?ﬁ ProRREchEnmedittely before fhes)
(Fig. 7). Apidkhi 30 toiowes, alorig the gaRis Ut 301t altbiBaRleGAWRIBERES: 20 iQhoddle

pi cker, .20 isaogl(rj%ieté%gqhav the sane gap (first pitch Pl) "as the gap

bet wedh t he “WBRIEEHHE Packages S nounted on the tables 10.

_ Preferably, the gap (second pitch P2) between the pick-up members 21 aﬂjusted n
S2 is equal to the minimal gap between the pick-up members 21 or a gap (third pitch P3)
between the pockets 41 of the tray 40. Such reduction of the gap between the pick-up
members 21 provides an advantage of increase in the number of semiconductor packages S

20 within a field of vision (FOV) of the camera 30 and reduction of an excursion length of the
picker 20.
After the picker 20 moves above the camera 30, the picker 20 is photographed by -
the camera 30 while passing over the camera 30 without staying above the camera 30 in S3
(Fig. 7). At this time, the semiconductor packages S fixed on the picker 20 are
| 25 consecutively photographed by the camera 30 corresponding to the number of -
semiconductor packages S within the FOV. For example, if 4 semiconductor packages S
are allowed to be located in the FOV, 8 semiconductor packages S are consecutively
photographed twice by photographing a group of four semiconductor packages S ;'ﬁ a time.
Of course, if all 8 semiconductor packages S are allowed to be located in the FOV, all of

30 the semiconductor packages S may be photographed only once.



10Then, as shown in Fig. 2, the picker 20 adjusts the pick-up nenbers 21 to
have a gap (second pitch P2) which is snmaller than the preset gap and then
nmoves above the canera 30 along the guide frane 50 in S2 (Fig. 7). The
operation of reducing the gap between the pick-up nmenbers 21 of the picker
may be perforned i medi ately before the picker 20 noves al ong the guide
frame 50, or alternatively while the picker 20 is noved 15al ong the guide
frame 50. - Preferably, the gap (second pitch P2) between the pick-up
menbers 21 adjusted in S2 is equal to the mnimal gap between the pick-up
menbers 21 or a geig éctkglrd |tch P3) hetween the pockets 41 of the tray 40.
Such reduction of ‘£he“gapb P%etﬁetﬁ’é“?ﬂné}éaﬁfp nigkaget S oon pghovpiekes h are
advant age of pi S€ bl hd BEndH f

field of visi (§jrflbcgmjh of the cagiﬁgsgoﬂgﬁﬂe&?ggﬁ%ﬁ%ﬁmﬁg&;ﬁ%ﬁ?Jlrcglponﬁ P%ngth
of the pickefe 2 may bepphogggrarhed gimig moement\pé sheapioker 20hie aandireati®0,

t he picker 2 t the
canmera 30 wi %ﬁ%ﬁ?%ﬁaﬁ?‘ﬁggggﬁ ‘}I?gg%cgn@ ea?ngﬁ{fl%g (l E%S %g?lcg%?i b? I e,
t he sen condeRotagranpad Kuties mevémsas df dire pikleer (A0ckeme 2ireation mﬁ&he@ﬂsmcmhv bel y

phot ogr aphe tQ the nunber .of em conduct or
packages S %@Kﬁg&i}){ﬁ ﬁgﬁwreé%&gfg%%o&c erfr& ngn%en?@gﬁgeun@f% oty ﬂ{é@%‘gqé Tre
allowed to tmnimr?mduced patkbdes FaMong ﬂmesﬂnﬁemtduﬁﬁ)ppamgdﬁas% tfﬁe ]cc’:}ﬁﬁcer 20 are
consecuti vel ot twice 0 aphing a group of fo
seni conduct Bo §€i§£@eﬂ)ﬁpéck€t%@f%v %6‘?& vg dhe ‘iatne’aq:f%fﬁo%éftﬁté@ﬁ%%@@rﬂw |
packages S aemaildga&shitndoeot dmaatge@ISIaPe pHttodrip¥ed adhhe e piieP0 RETFhERARLICT OF
packages S gtfa%, ge phot ographed only once. I n addition, when the
uct

seni colid ckages S on the picker 20 are photographed by the canera 30

in S3, all of theﬁéﬂaﬁ@&?“&&&romﬁ%&%ﬁ&ﬁxd&tgﬂ ﬁ%gagey@ é?é/p[gjﬁg%'%&%%hﬂ%%my

be photographed during novenent of the picker n one
Al t er nat i velBickes s ragver he oneditestiord gome aremwg@ebecswlpiedkedwlm Ayis sthppedi cker

20 b 2 di t
and the ot hare s ARARIC S PR TGRS o RS Pl o S e

opposite di rigthei apposi®aiireeticanpl e, n seni conductor packages S anong the
sem cof duct or pac n the i cker are hot o ile the picker
20 is Epved above%t]ﬂ ert‘é?régr heé?) PP CthB‘r‘ gefog g’vgghﬁli“h?r

seni conduct ghoparishgeby eanmeR B, agrpahe d0 Wiy @ déaaeﬁte(aheitmg%er Fxt)vrdt%et 0
the 10tray 40. Al ternatively, some of the sem conductor packages S

are phot ogr &BREQ ARAnA &he FrEnipndpeipr pzekqass ﬁti‘\rf‘eﬁhqt%r%ﬂﬁléd Hihew Beiregving
phot ogr aphe Qhé’\fiiblke@ 20hea %ﬁ'&gtegpegcpof 1%3551}1%@ %\?\ﬁﬂ sf%@tx(fne E‘gécr@%ﬂ?r tth [plcker
e et U

sem conduct or packages S are photographed ns in
t he opposi't €0dipy @erepdprofile in wh10h the picker 20 having plcked up the semiconductor packages

20 S from the tables 10 is accelerated during movement towards the camera and is then
decelerated above the camera 30. Thus, in order to obtain a clean image, the semiconductor
packages S must photographed when the picker 20 reaches the preset speed or less through
deceleration above the camera 30.

After the semiconductor packages S picked-up by the picker 20 are photographed

25 by the camera 30, the picker 20 is moved to the tray 40 along the guide frame 50 and
accommodates the semiconductor packages S in empty pockets 41 of the tray 40 in S4, as
shown in Fig. 3. Here, there is no need to readjust a gap between the pick-up members 21
of the picker 20 if the gap between the pick-up members 21 has already been adjusted to
the gap P3 between the pockets 41 of the tray 40 in Step S2. On the other hand, if the gap

30 between the pick-up members 21 is adjusted 1o the minimal gap, it is necessary to adjust



' 15Further, in S3 where the seniconductor packages S picked-up by the picker
20 are photographed by the canera 30, the picker 20 nay be decel erated
within the FOV of the canera 30 and the sem conduct or packages S are
phot ogr aphed when the noving speed of the picker 20 is a preset speed or
less in this deceleration section. Specifically, the picker 20 has a speed
profile in which the picker 20 having picked up the sem conductor packages
S fromthe tables 10 is accel erated during novenent towards the canera and
is then decel erated above the canera 30. Thus, in order to obtain a clean

i mage, the sem conductor packages S nust photographed when the picker 20
reaches the PF&3Rbetserctie pickrupsmembers 3d o thegep &8 deivean divopekethal ofietay 30.
After the seljgp RasF i cked-up by the picker 20 are

phot ographed 25 %%‘%gnecanélr%gﬁ%,&phe pi cker 20 is noved to the tray 40

al ong the guide framneestibedrabons coorditatieshd febints Of dhtCin@EntRAC KAGRSCIRe | N
o need to risariereSiEy Bt "pREost oA D MerBers 2 bhck v skee 20
i f thesgap betniesmdudtirepsrkedesUp froeiser sabRt 1ast al pRsdy Repruadiddsigthet @t he
gap P3 bet\/\een.t\%g ocke S 4110fdth tray 40 in Step S2. On the other hand,
i f the gap 3UDSYMEEAT PREFHCE IPIaTHd e e BRV of thejcamera PO sharpiey edweingnin gap,
it is necessacyrsiof lagiilisithe bidkerQBPFREAREN sdrhl CorldlGhr PRk AR e
gap P3 between the pockets %1 of the tray 310 dur i ngrﬁrfhgvecrregﬁted&%?}%h%%&g%ker
20. Abilee e mekel 28 pBores vithost diaiige tadovhthe coatmeti Hbrthereby phwiding an

i nvention, bhycreRd8GisiA iPEBARLLALAES bk Of g Pi cker
20 whi ch picks up the SBsem' c%nduct o%n{)ﬂggﬁt%@guép?ﬁ%ﬁ%@a@%ﬁ&%i@, it is
possi bi%e to reducéltineghihebmethofl fenicooemidudtar ppiagagsalpimpetiomitalivied he

FOV of the g 3Q,,. there reduci ng .an _excursi.on_.length of_ the picker
20. Further ,qﬁltlr%%?ege%i tf:%%d%?@?%? t%caﬂé?(é(ﬁ IMiaspeption, Ay 86?%%(5‘6“3%?1“?@ P& cker
20 noves wi tsinguiatist appargiughio\skoulth &eCamtierstoodOthat ther ReyenPihEd G @&Rful for

i ncreased viissugéﬁi nspection speed and sjgnificant reduction of vibration
and motor | GREUOTG O FIRSTHARS ¢ Rb PROEFSE Fomicondyciasn dackeses packagarisly sofl

i nspecti on hasicog@itdriphdkahé AbRGadsreRRiNGeARRlpSth@s t he visual inspection
unit of the sem contguctor packagi%e si ngul ation apparatus, it should be
under stood that tAENBREESEmE erbpdimentrhave beeedeseribed heteins Beboild e aderstood

condi ti ons of thys@CEASLR (REM t j , i ety of. )
sem conduct or pgckage nénu%gltgﬂ@g&oé?ﬁ?ogggég%ggﬁivg%gsa%%%8§g%6§uafgﬁloph'oﬁ"é]h

some enmbodi Hasvaridisveodbiéationte saidtivas) and miitmtionistcas he tade béthumcipating GoRy

h kill L0  h i i . of

15 it ot B S L R HREIS 08, B ST

al t er at i ons lipated belyrbydize avcdipattyi iafg efuiaedi@erspi rit and scope of the
I i ligated belyrmadie avicdh i RhLs) d f th

inventzbon. Therefore, the scope of the invention should be limted only by
~the aCconpanying clains and equival ents thereof. 20



" WHAT IS CLAIMED I'S: 1. A nethod for visual i nspection of sem conductor
packages in a sem conduct or package manufacturing apparatus including a
tabl e on which sem conduct or packages to be 5 inspected are nounted, a

pi cker having a plurality of pick-up nmenbers with an adjustabl e gap

t herebetween for fixing the sem conductor packages, and a canera
phot ogr aphi ng the sem conduct or package picked-up by the picker, the nethod
conpri si ng: pi cking up the sem conductor packages fromthe table by
t he picker under a condition in which a gap between the pick-up nenbers is

a first pitch. 10adjusting the gap between the pick-up nmenbers of the

pi cker to aW@l@hislessthanthefirst pitch; and

phot ographi ng the sem conduct or packages picked-up by the picker using the
canera while the picker noves relative to the canera. 152. The met hod of

claim1, whelrein, A methnd &r ejsualdjngpdcting of hangpamtm&t\melﬁgem_m f()isﬁkicwpi#%tor
nbers, th } I 1. ni Al bet n the pick-up ne rs.
5 The et ngd® o g gt itnl Rond ot HRB- S SERE RSB ag o e
sem corduct gnspeate& agasoutiéth agagkebbbviegen phhxlﬂitpioﬁ hicld@p@gﬂil&@wmﬁ ah E&jgﬁé&%ef
i s adjusted L.r i teh which i.s al _to a gap between poc s of a
![ ray Jaccorrmf%l gtti&ﬁ%b@mésjeﬁgg g“é‘“% %CSH&QP??%PT Baefgﬁ%’eaélg a cameya }r’}’ﬂ‘&g“ D83bE of
claim 1, wheemicendictorigackagt pieked-up8y slpici@r themembd bahmagsy: t he pi ckup

menbers, the second pitch is equal to a gap between pockets of a tray
accor nnod2ai ng ZSPHQ‘B'&F%EF‘%W‘EW&@E dRcksges gesthe table by the picker under a

condition in which a gap between the pick-up members is a first pitch;
10 adjusting the gap between the pick-up members of the picker to a second pitch
which is less than the first pitch; and -
photographing the semiconductor packages picked-up by the pickér using the

camera while the picker moves relative to the camera.

15 2. The method of claim 1, wherein, in the step adjusting the gap between the pick-up

membérs, the second pitch is the minimal gap between the pick-up members.

3. The method of claim 2, wherein, after the step of photographing the semiconductor
packages, the gap between the pick-up members of the picker is adjusted to a third pitch
20 which is equal to a gap between pockets of a tray accommodating inspected semiconductor

_packages.

4. The method of claim 1, wherein, in the step of adjusting the gap between the pick-
up members, the second pitch is equal to a gap between pockets of a tray accommodating

25 inspected semiconductor packages.

5. The method of any one of claims 1 to 4, wherein, in the step of photographing the
semiconductor packages, some of the semiconductor packages picked-up by the picker are
photographed by the camera while the picker is moved relative to the camera in a first

30 direction and the others are photographed by the camera while the picker is stopped or is



5. The nethod of any one of claims 1 to 4, wherein, in the step of
phot ogr aphi ng the sem conduct or packages, sonme of the sem conductor
packages picked-up by the picker are photographed by the camera while the
picker is noved relative to the camera in a first 30direction and the
ot hers are phot ographed by the canera while the picker is stopped or is
noved relative to the canera in a second direction opposite the first
direction. 6. The nethod of any one of clains 1 to 4, wherein, in the step
of phot ographi ng the sem conduct or packages, sone of the sem conductor
packages picked-up by the picker are 5 photographed by the canmera while
the picker (BOYegvelativedodhe sameroin hecomdreatiomoppofiter it fifht gieskibon, ot hers of
t he sem conduct or packages picked-up by the picker are phot ographed by the
canera while the picker is stopped, and remaining sem conductor packages
pi cked-up by.t he Phekethodo® afd ohO8K ARRS a i he picker is
nmoved relative to, the camera in a&cgecoﬁg tgi)ﬁ’r g@%ﬁ%ﬁ-“ﬁ%ﬁ%ﬁ?t&‘%@rﬁ tﬂ'lae
direction. FEIcpndueinr napkagsy seme o yhepwmiashdwsiteripaskaget picked-mhier @é Pickérard he

step of phoiaganBhashy bk saml:e RHGHOLRACKAISR Doy Ng speed of Lhe

pi cker relatjve to the camera above canera 1's AMEBSBF Wt
whi ch t he pidéreion; gthpis\addhe sesrirendectonpicsages wirked-up b teapieiied arsl@BtoEh@naet hod

of any one @f 4 @i, i rein. i.n the step of . phot ographi ng the
seni conduct o?rv packageiv,h} lfgﬁhié ps%ﬁr%l?ésoéﬁ%m’gfi’o@dﬁ%% SCHANYIHY Harkaptierickatti | e

the picker UB bishepickdr age ph@sgtpiegdgdhotarh@s svhile Hat iM@r {nbha {830R @ yabove
t he canera.

camera in a second direction opposite the first direction.

10

7. The method of any one of claims 1 to 4, wherein, in the step of photographing the
semiconductor packages, a moving speed of the picker relative to the camera above the

camera 1s less than a speed at which the picker is moved from the table towards the camera.

—
n

8. The method of any one of claims 1 to 4, wherein, in the step of photographing the
semiconductor packages, the semiconductor packages are photographed while the picker is

moved at a preset speed or less relative to the camera above the camera.



