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RI:CK- UP APPARATUS, AND METHOD FOR SEM CONDUCTOR CHI PS BACKGROUND GF; THE"
“#"1 NVENTI ON (a) Held of the Invention: The invention relates to a plck up
appar at us and ) pi ck-up nmethod and, nore particularly, to a pi ck-dp.
apparatus whilch is used in a nounting step in the manufacture of ‘
sem conduct orj devi ces, and a pi ck-up nethod used during a nounting

operation of. seni conductor devices Descri ptilo he Related Art: In
a nmounting “st+€p during t h&c Knﬁﬁu§5%95928§ 8$b @ﬁf&%ﬁductor devi ces, a
plurality of sem conductor pellets or chips disposed in an aligned
arrangenment as divided froma s@ﬁRcSEM@@QEDUG&PErCH§P§ubjected to an image
recognition in order to allow non-faulty chips to be picked up for
nounting. Specifically, a plurality of <chips disposed in an aligned
arrangenment are viewed one by one by a canera, and chips disposed within a

field of view of the canera is subjected to an image processing operation.
In the i mage processing operation, inmge data for the <chip [location

BACKGROUND OF THE INVENTION
(a) Field of the Invention:

The invention relates to a pick-up apparatus and a
pick-up method and, more particularly, to a pick-up
apparatus which is wused in a mounting step 1in the
manufacture of semiconductor devices, and a pick-up method
used during a mounting operation of semiconductor devices.
(b) Description of the Related Art:

In a mounting step during the manufacture of
semiconductor devices, a plurality of semiconductor pellets
or chips disposed in an aligned arrangement as divided from
a semiconductor wafer is subjected to an image recognition
in order to allow non-faulty chips,ato_xbea picked up for
mounting.

Spec¥fically, a plurality. o%w.chips disposed in an
L. .. .? \r....

aligned arrangement are viewed one by one by a camera, and
chips disposed within a field of view .of the camera 1is
subjected to an image processihg'ogeratibn. In the image
processing operation, image data forﬁ%fﬁ% chip 1location

i _"'L._ l"g
obtained on the basis of the ima§e$signal from the camera 1is
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obt ai ned on the basis of the inmage signal fromthe canera is - 2- stored
in a frame nenory, and an i nage recognition is applied based on the inage
data in order to examine if the chip (or chip location) is faulty or
non-faulty. A decision to exam ne and determ ne whether a chip location is
faulty or non-faulty is executed by det &1 AN ng the presence or absence of
the chip |t%%Jrég pﬁe chlgrgocatlon t he presence, or absence of any fault

in the appearance such &s a ABtcH' Wt he @M% &ffr f HRREC AP S M Hhie¥endé or

sence of a faulty mark_which nmay be applied to the chip surface based on
?Ee resul PP LI b%§edp@gvpggs¥mag§5%%ta(ﬂn ordert Fpceghainet éfi Shiecs
of the chip. After the inage recognition, only a chip which is determ ned
to be non-f&ilipy (o pikdked agetiprd devdieed tyi @r cain-ddud tycol letdecivhioah
applies a vacuum suction to the chip. The picked up chip is then nounted

on an islandoorextiipadagl declteafiiheamethrt e MHiPr1864tPERCEECSaudty
illustrated in Fig. 1, a

or non-faulty is executed by determining the presence or
absence of the chip itself at the chip location, the
presence or absence of any fault in the appearance such as a
notch on the chip surface, aﬁd the presence or absence of a
faulty mark which may be applied to the chip surface based
on the results of a previous test for electric
characteristics of the chip. After the image recognition,
only a chip which is determined to be non-faulty is picked
up by a devoted jig, called a "collet", which applies a
vacuum suction to the chip. Thé picked up chip is then
mounted on an island or die pad of a lead frame.

In the prior art practice, as illustrated in Fig. 1, a
chip 10 is subjected to an image recognition within a field
of view 11 of a camera, and the operation which sequentially
picks up non-faulty chips is executed in accordance with
timing charts shown in Figs. 2A and 2B.

Fig. 2A illustrates an example of a pick-up operation
in which all the subject chips shown in Fig. 1 are non-
faulty. In this instance, a first chip located within the
Tield of view of the camera 1is subjected. to an 1image

recognition (step S1), and positioned at the pick-up



chip 10 is subjected to an image recognition within a field of view 11 of a
camera, and the operation which sequentially picks up non-faulty chips is
executed in accordance with timng charts shown in Figs. 2A and 2B. Fig. 2A
illustrates an exanple of a pick-up operation in which all the subject

chips shown in Fig. 1 are non- faulty. “19rthis instance a first chip
|ocated within the field of view of the canera Eub ected tql an
i mage recogriasighion.stepg, Sa¥, tbﬂuPe%B§FtP3né@ezﬂle¥%e piEREfpoT the.

position, e.g, at the center of the field of inmage of the canera (step S2).
Upon conpl etdmuief ¢dweepasdti ofipgn ofonihiee tidip, of h@@:m%h@%mged)mpﬂtﬁl
the collet (step S3). After the pick-up operation thereof is conpleted, a

second chip lys; frovegle byn fp 0ng piikkBamapemBNttiatap e flstdep &3 )vi et {tsde
$4). Subsequently, the second chip located within the field of vi ewfl(s P
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moved by a one pitch movement into the field of view (step
S4). Subsequently, the second chip located within the field
of view is subjected to an image recognition (step S5), then
positioned at the pick-up position (step S6) and picked up
in a manner similar to that as described above. The
described operations are repeated to pick up successive
chips arranged in a matrix.

Fig. 2B illustrates another example of a pick-up
operation in which a first and a third chips are faulty
while a second chip 1is non—fault&. In this instance, the
first chip is subjected to an image recognition within the
field of view (step S11), where the first chip is determined
to be faulty  Dbased on the image recognition, and
accordingly, the pick-up operation thereof is not executed.
A one-pitch movement occurs instead for the second chip
(step S12), which is then subjected to an image recognition
in the field of view of the camera (step S13), and 1is
determined to be non-faulty. As a result, the sccond chip
is positioned at the pick-up position (step S14) and then
picked up (step S15). Upon completion of the pick-up

operation, one pitch movement further takes place for the



in

a nenner

simlar to that as described above. The descri bed

operations are repeated to pick up successive chips arranged in a matri x.
Fig. 2B illustrates another exanple of a pick-up operation in which a first
and a third chips are faulty while a second chip is non-faulty. In this

i NSt ance,

the first chip is subjected to &+ inmge recognition within the

field of view (step S11), where the first chip is determned to be faulty
based on tid€rd nelgkr (etepniStiedn, whimdd becbhel nghljeehedpitek agp image
operation thereof is not executed. A one-pitch novenment occurs instead for
t he second clddogisitteiorS1E), thhi chelld tdenvseld) ¢sted Ba7an andage: treeadgidd | on
in the field of view of the canera (step S13), and is determned to be

non-faulty. ¢ Aspa resyl N BESAKh €1% P bS MASIHIrONGkk ab 1kBR Ridvenidht
position (step S14) anéC then pi cked insHo(step S15) U%én conpl etion
ef 4_t he pi ck P opey at | on,. one pi tcsthcrgoeveed’rent flhl‘t her takes Stlléﬂc,e for, d he

repeating the described operations.

It will be noted that in the above-described pick-up

method, a chip located within the field of view of the

camera is subjected to an image recognition, then positioned

at

the pick-up position, and finally picked wup upon

completion of the positioning. After completion of the

pick-up operation for a chip, a one pitch movement takes

place for a next chip, which 1is again subjected to a

sequence of an image recognition, positioning and pick-up

operation thereof in a similar manner.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a pick-up

apparatus and method which 1is capable of improving the

throughput of the pick-up operation for mounting

semiconductor chips by decreasing the time interval with

which the chips are picked up.

According to the invention, there is provided a pick-up

method for semiconductor chips including the steps of

locating on a table a plurality of chips including first

through third chips and aligned at least 1in a first



third chip (step S16), which is then subjected to an image recognition in
the field of view (step S17) and determined to be faulty. Subsequent | vy,

a further one pitch novenent occurs for the next succeeding chip (step
S18), thus repeating the described operations. It will be noted that in the

above-described pick-up nmethod, a chip l'ocated within the field of view of
the canera is subjected to an

. ] _ n i mage recognition, then sitioned at the

pi ck-up pOQQNHﬂﬁtkﬂﬂj%qrﬁﬂf&rﬁFc%éaCBp 56ﬁh&6ﬁBPEFi8ﬁ%18ﬁdtﬁ§ view of
posi ti oni ng. After conpletion of the pick-up operation for a chip, a
one pitch novenmmnira amondace fortie nesthigl saia ichidgai @it tEd to
a sequence of an image recognition, positioning and pick-up operation
thereof in aid i@t nMBNLrat SUMMARC WP pldd 8 NENT @ drimiing: a@n poty eod 1 rof
the invention to provide a pick-up apparatus and nmethod which is capabl e of
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are picked up, According Lo the LOVENIQN s R Sd ol R1$Pd & R fkey Por
non-faulty based on the preceding image recognition, and if
the second chip is found to be non-faulty, moving the camera
relative to the table in the first direction to locate and
pick up the second chip at the pick-up location.

The invention further provides a pick—uﬁ apparatus for
semiconductor chips comprising a table for mounting thereon
a plurality of chips including first through third chips and
aligned at least in a first direction at a first pitch, a
table drive for moving the tabl; at least in the first
direction, a camera for viewing at least first and second
chips at a first position and a second position,
respectively, in a field of view of the camera, a pick-up
device for picking up the first chip at the first position
for mounting, an image processor for performing a preceding
image recognition for the second chip at the second position
during a pick-up operation by the pick-up device.

In accordance with the pick-up apparatus and method of
the invention, during the pick-up operation for a particular
chip, an image recognition for a next chip is executed. In

this manner, the image recognition of the next chip occurs



nmet hod for sem conductor chips including the steps of locating on a table a
plurality of chips including first through third chips and aligned at |east
ina first - b5- direction at a first pitch, establishing a field of view
of a canmera enconpassing the first and second chips, picking up the first
chip at a pick-up position, performng a-pfeceding i mage recognition for
the second chip during the picking up of the first chip, examning if the
second chip is bawleilyedr Wigm f Bt P lisksa® APt RRcEAr ndhiemRpr ticular
recognition, and if the second chip is found to be non-faulty, noving the
canera rel atéNept o e dabl eeddlncthe fthst tdimeecinbarvall odidite #whdcpi ckhep
the second chip at the pick-up |l ocation. The invention further provides a

pi ck-up appagpi s fae sgabgeRdUES Ohnahi fgp COPDHE Sithe athPbhehp Ot BFUNthE
thereon a plurality é% g I pS iﬁg%udpng ??ﬁst th$ough third %%?ps and °
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In the prior art practice as described before, the

image recognition by the camera is not executed during the
pick-up operation of a chip which has been subjected to an
image recognition. The image recognition is started upon
completion of the pick-up operation for the particular chip,
as a result of which the image recognition and pick-up
operation are alternately executed, resulting in a 1low
throughput of the pick-up operation for mounting. The
pinvention improves the throughput of the mounting operation

by simultaneous operation for a pick-up and an image

recognition.

BRIEF.DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustration of the field of view
of a camera during an image recognition in a prior art
method.

Figs. 2A and 2B are timing charts each illustrating an
example of the image recognition and the pick-up operation
of the prior art;

Fig. 3 1is a block diagram of a pick-up apparatus

according to an embodiment of the invention;



direction, a camera for viewing at least first and second chips at a
first position and a second position, respectively, in a field of view
of the camera, a pick-up device for picking up the first chip at the first
position for nmounting, an inmage processor for performng a preceding inage
recognition for the second chip at the secénd position during a pick-up
operation by the pick-up device. In accordance with the pick-up apparatus
and nethod of theFismwentdfon, 4Burdmg t4fe 9Fék-%&h%ﬂﬁ%%&iéilpﬁFrétﬁapﬁicﬂfar
chip, an inage recognition for a next chip is executed. In this manner,
the image regppoét eRAmplethefnentie chi@ldcofirsiew offa ionmpamaldwiingtbhehe
pi ck-up operation for the particular chip, thereby reducing the tine

interval Wt{'mxgécpeéggnfb'@ﬁ ahetRbCkRfodPmant bPPFOYi Ng; the throughput of
t he pi ck-up operation by the pick-up apparatus and nethod. In the prior art

practice as described hefore e i e.recognjti t ra,l

execut ed during thHE€- g is 4 %Tow—c 98" 8¢ ﬁ%bdbﬁp*M%éHHE*é&ééuEQE
by the pick-up apparatus of Fig. 3; and

Figs. BA and 6B are timing charts each for illustrating

an example of the timing for simultaneous image recognition

and pick-up operation in the flow chart of Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Preferred embodiment of the invention will now be
described with reference to the accompanying drawings.

Referring first to Fig. 3 which schematically shows a
pick-up apparatus according to the embodiment, a plurality
of chips 10 disposed in a matrix are viewed in the field of
view of a camera 2, which generates an image signal for
three chip locations and provides the same to an image
processor 3. It will be noted that the chips 10 are placed
and positioned on an X-Y table 4 which is movable in X-and
Y-directions. The image signal for the chips 10 located
within the field of view of the camera 2 are processed by
the image processor 3, which produces image data therefore,
which is in turn stored in a frame memory not shown in the
drawing. The image processor 3 further performs an image

recognition based on the image data and examines 1if a chip



pi ck-up operation of a chip which has been subjected to an image

recogni ti-on. The image recognition is started upon conpletion of the

pi ck-up operation for the particular chip, as a result of which the imge
recognition and pick-up operation are alternately executed, resulting in a
| ow t hroughput of the pick-up operatto®- for nounting. The

pi nvention inproves the throughput of the nounting operation q¥

si mul t aneousl@pésafpvhtyopranginckawd thd e AT ol tiYh. BREFoLs
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a schematic illustration of the field
of view of atgemémagdurimgedsdnmegeandcagnpiclorup nmachandsmaforngtieodk-Y
Figs. 2A and 2B are tinmng charts each illustrating an exanple of the image
recogni tion apgithg pi eheUk-9Pefal1ON40fi st Beipehobyalal X Gabdd sirdiwd 08K

di agram of a pick-up apparatus according to an enbodi nent of the invention;
after a chip 10 is picked up by a collet 7, which is driven
by a pick-up drive 8 to applie a vacuum suction to the chip
10. A combination of the collet 7 and the pick-up drive 8
constitutes the pick-up mechanism.

Referring additionally to Fig. 4A showing a field of
view of the camera 2, the image recognition by the image
processor 3 is executed after establishing the field of view
12 of the camera 2 so that three chip locations 10a, 10b and
10c¢, which are adjacent to each other in a moving direction
(or sensing direction) of the camera 2 with respect to the
chips, e.g., X-direction. The pick-up mechanism operates to
pick up a particular chip 10b which is located at the center
of the field of view 12. During the time period while the
pick-up operation for the particular chip 10b located at the
center of the Tield of view of the camera 2 1is being
executed, the control section 5 controls the image processor
3 to perform a preceding image recognition for a next chip
10c which is located adjacent to and ahead of the particular
chip 10b, as viewed in the moving direction of the camera 2
relative to the X-Y table 4.

As a result of such preceding image recognition, the

image processor 3 generates a chip data indicating whether



- 7- Figs. 4A, 4B and 4C are schematic illustrations of three exanples of
the field of view of a camera during the image recognition in the

enbodi ment of Fig. 3; Fig. 5is a flowchart of the pick-up nethod executed
by the pick-up apparatus of Fig. 3; and Figs. 6A and 6B are timng charts
each for illustrating an exanple of the _tigrng for simultaneous image
recogni tion and pick-up operation in the flow chart of Fig. 5. DESCRI PTI ON

OF THE PREFERRER SNBOBh MENT 0B afriaied eredi nemtiiod paetiavesti ohiwi lllobnow
be described with reference to the acconpanying drawi ngs. Referring first

to Fig. 3 whic 't—I%I'%LC bhY r809%s - @ R ks i P al aé tgn@SEomnelBg t gpidie
enbodi nment , - Eﬁaura ity o?l chips 10 'di sposed in a matrix ajr;e Vi e\?ved in the

field of view of a caner . whi ¢ch t j i . i
| ocat i ons. ardTRIGHLaEs Al ieat T i g teih dolaanes bR L ghiTr, Uk S0 P

that the chips 10 are placed and positioned on an X-Y table 4 ich i
novabl e i n thends teribecnpdpasmentigaed; r?éﬁ’é’esih?]a?e‘f’&nft%‘?ch?%g 1 I%teat ed

within the field of view of the camera 2 are processed by
next chip 10c, which is located ahead of the particular chip

10b, has been found to be non-faulty, the next chip 10c is
then positioned at the pick-up position in accordance with
the data obtained by the preceding image recognition. It
the next chip 10c has been found to be faulty, a two~pitch
movement is executed so that a next adjacent chip located
ahead of the next chip 19c¢ is moved to the central location
of the field of view of the camera.

During the image recognition, three chip locations 10a,
10b and 10c which are adjacent to each other along the
moving direction, as indicated by an arrow 17, of the camera
92 are encompassed by the field of view 12 established for
the camera 2. It is to be understood that chip location 10a
for which the pick-up operation of the chip have been
completed will be shown a in broken line in the drawings.

Fig. 4A and Figs. 4B and 4C show three examples of
fields of view of the camera encompassing the three chip
locations as mentioned above. In the example of Fig. 4A,
the field of view 12 is established so that the contours and
surface images of three chips (or chip locations) 10a, 10b

and 10c¢c are viewed in the field of view 12 of the camera,



the i mage processor 3, which produces inmage data therefore, which is in
turn stored in a franme nenory not shown in the drawing. The inage
processor 3 further perforns an inmage recognition based on the inage data
and examnes if a chip -8- 10 is faulty or non-faulty. The control
section 5 controls the i mage processor 318rd a pick-up mechanismfor the
X-Y table 4. The X-Y table 4 is driven by a X-Y table drive 6 after a chip
10 is pi ckedmopgbywhichl | @iy, Whi chaiss deewerpiskesd puek-apd drilies pge
applie a vacuum suction to the chip 10. A conbination of the collet 7 and
the pi ck-up 1diigve o8 ditt€s thenpiodiretp irectiedi sensRegediragtion of
additionally to Fig. 4A showng a field of view of the canera 2, the inage

frold of vi i GrtTRe dhsera 0o HRE R e T o oo e b P 15 and
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is established so that at least a faulty mark area 15, as
shown by hatching, of each of three chips 10a, 10b and 10c
can be viewed in the field of view 13. In the example of
Fig. 4C, the field of view 14 is established so that only
the center 16 of each of chips 10a, 10b and 10c is viewed in
the field of view 14. It is to be noted that the faulty
mark area 15 in Fig. 4B represents an area where a faulty
mark is applied to the surface of a faulty chip after a test
is executed for the electric characteristics thereof.

Each of the three examples of the field of view 12, 13
and 14 can be established to encompass three adjacent chip
locations 10a, 10b and 10c based on a calculation using
three ﬁarameters including the chip size, the size of a
faulty mark area 15 relative to the chip size, and the size
of a clearance between adjacent chips, which 1is generally
referred to as a "street". The individual fields of view
12, 13 and 14 are automatically selected depending on the
conditions in accordance with the chip size and the accuracy
required in positioning the <chip during the pick-up
operation.

The field of view 12 shown 1in Fig. 4A allows a



chips, e.g., X-direction. The pick-up nechani smoperates to pick up a
particular chip 10b which is located at the center of the field of view 12.
During the tine period while the pick-up operation for the particular chip
10b |l ocated at the center of the field of view of the canera 2 is being
executed, the control section 5 controls-Ihe inmage processor 3 to performa
precedi ng i mage recognition for a next chip 10c which is | ocated adjacent
to and aheadi@fedticopasti avitarordhi p 104yl ey maekedbih ehsondliendg R $9E2¢ on
of the canmera 2 relative to the X-Y table 4. As a result of such preceding

i mage recognifigfsedd® & Bfgy PFOCESSDE Sh@engsedeme chigh dat a imslicatémg
whet her - 9- the next chip 10c | ocated ahead of the particular chip 10b

is faulty or_,non- | t ass S andpy €13 WRwConR! etiigon
t he pick-up Q%%r8§?§n5¥g?%?%% pa?g?cgﬁgﬁkcﬁgg,vgﬁg %?andbylﬁngg ﬁgﬁ?idﬂid

above is termnated, and if the ne [ ' '
t he particul%&lQ%ﬁpthe detection o tt%gl%f%%%nagﬂd¥1éﬁ%e%%%ﬁﬁﬁgz?hEQS&B;

mark, and the field of view 14 shown in Fig. 4C allows the
detection of the presence or absence of a chip itself at
each of the locations 10a, 10b and 10c. However, 1t is to
be understood that even with the field of view 14 shown in
Fig. 4C, a detection of the presence or absence of a faulty
" is possible as with the field of view 13 shown in Fig.4B, if
such faulty mark is apblied at the chip center 16.
It will be noted that the field of view 12 shown in
Fig. 4A 1is preferable because not only the presence or
absence of a faulty mark, but also the presence or absence
of any fault in the appearance such as a notch can be
detected by the field of view 12, as mentioned above.
However, the field of view 13 shown in Fig. 4B or the field
of view 14 shown in Fig. 4C may be selected by taking into
consideration the chip size and the accuracy required in
positioning the chip during the pick-up operation. It is
also to be noted that the field of view 11 illustrated 1in
Fig. 1 which contains only one chip may be also selected,
considering the chip size or the accuracy in positioning the
chip during the pick-up operation. In this case, the pick-

up operation for a particular chip 1is executed after moving



10b, has been found to be non-faulty, the next chip 10c is then positioned
at the pick-up position in accordance with the data obtained by the
precedi ng i mage recognition. | f the next chip 10c has been found to be
faulty, a two-pitch novenent is executed so that a next adjacent chip

| ocat ed ahead of the next chip 19c is novkd-to the central |ocation of the
field of view of the canera. During the inmage recognition, three chip

| ocati ons 10the 1BbY ahadblec ki dle cartd ngdj e itu s SHE 1D g theeld
noving direction, as indicated by an arrow 17, of the canera 2 are
enconpassed by VD@wfiEld of view 12 established for the canera 2. It is to
be understood that chip | ocation 10a for which the pick-up operation of the

chip have been copplefgd-yill HenshBO¥A and NtkE OKLEk i eod dr 4 tirordlr Eov
Fig. 4A and Figs. 4B 5% d 4C s§0m1three exanpl es of fields of vieM/g?B?he

canera enconpassing the, three I
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contours and surface images of three chips (or chi C tlon 10b d
10c are vi emannﬂrtmenﬁi@nadoﬁb9N&NWﬂé%§1q“§1€%a41%‘f%F1% W ASferende®”

to the flow chart shown in Fig. 5 as well as the timing
chartslshown in Figs. BA and 6B. The operation of the pick-
up apparatus of the embodiment will be first described with
reference to Figs. 3, 4A and 5.

In a first case, assuming that all the subject chips
mentioned below are non-faulty, three chip locations 10a,
10b and 10c are viewed by the camera 2 from which an image
signal is supplied to the image processor 3. The image
processor 3 processes the image signal to provide image data
or the chip locations 10a, 10b and 10c (steps S21 and 22}.
The image recognition by the image processor 3 is started
based on the image signal for the first chip 10b located at
the central location of field of view 12, thereby detecting
the presence or absence of a first chip 10b and of any fault
in the appearance thereof, and the presence or absence of a
faulty mark on the first chip 10b. If the first chip 10b 1is
determined to be non-faulty (step $23), the image
recognition for the first chip 10b is completed.

Upon completion of the image recognition of the first

chip 10b, the control section 5 delivers a positioning



-10- anong which chip 10a has been picked up and which are | ocated adj acent
to each other in the sensing direction of the camera, i.e., fromleft to
right as indicated by the arrow 17. In the exanple of Fig. 4B, the field of
view 13 is established so that at least a faulty mark area 15, as shown by
Patfgin?, of eigh of three chips 10a, 10bldnd 10c can be viewed in the

ield of view 13. In the exanple of Fig. 4C the fiel.d of vigw 14,

establ i shed sbehadht YéhMj‘hth%"ggﬁPéF 1‘6’“%1‘ %‘%h‘%ﬁ?’lé?hi §s 10a, {%b %h‘a‘%‘lb’é is
viewed in the field of view 14. It is to be noted that the faulty mark
area 15 i n FhgchdBisepresemnttsiagre aifeen Xvherieatal & il 1y Mt | 0 apHPREHLELYt he
surface of a faulty chip after a test is executed for the electric

characteristjgsitheneehe E@h Rfulttie dHineea exanpl @se ofenter foRl thef fvedw
12, 13 and 14 can be established to enconpass three adjacent chip |ocations

10a, 10b and_10¢ .based caledl gL op; Hsi Mg blir ag doaf an®t ees ibnel aili ng

thg cEi p si z%,% tveev:'i zeRgFgg ?%{l:ﬁutg ngrf( arrgtg 15 relative to tﬁg chip size,

and the size
completed by repeating the steps of correction of the

position (step S24), 1image recognition (step S25) and
decision whether or not an accurate positioning can be
reached (step S26), the control section 5 delivers a pick-up
signal which controls the pick-up drive 8 to actuate the
collet 7 (step S28) to allow the first chip 10b located at
the pick-up position, i.e., at the center of the field of
view 12, to’be picked up by the collet 7. The number of
repetitions of the steps S24 through S26 is counted for
generating an alarm of excess %epetitions, in order to
obtain optimal conditions for the pick-up apparatus (step
S27).

During the time period while the pick-up operation for
the first chip 10b is being executed between steps S28 and
S33, a second chip 10c, which is located adjacent to and
ahead of the first chip 10a, as viewed in the- - moving
direction of the camera 2 with respect to the chips, 1is
subjected to the preceding image recognition by the 1image
processor 3 {(steps S29 and S30). The preceding 1image
recognition, which detects the presence or absence of the

chip itself, the presence or absence of any fault in the



of a cl earance between adjacent chips, which is generally referred to as a
"street". The individual fields of view 12, 13 and 14 are automatically
sel ect ed depending on the conditions in accordance with the chip size and
the accuracy required in positioning the chip during the pick-up
operation. The field of view 12 showmn in-Hg. 4A allows a det ecti on of
not only a faulty mark, but also the presence or absence of any fault in

t he appear amaEpsarcdnes andot the orpndsengdd posurdlssmce The o | €Wl oy wiank 13
shown in Fig. 4B allows the detection of the presence or absence of a

faulty mark,apsriddechi aln@ ofevbel thiphawe,i nd&t@rm#zal Wbeshéhe otetrest i on
of the presence or absence of a chip itself at each of the | ocations 10a,

10b and 10c. it t e uhdgpstegdithat ayencyid hekhg jbelckﬁg
view 14 shovvn I n E?Bn% "“12" dgggct%nﬁof t he p?esence or abseencg of

faulty is possible a W|t thefleldofvew13sho Fig, 4 | f h
faulty mark $ECHPI i fre &ﬁlpf88H9er(16be HORMRal el 9(dtep Séff

whereupon the image processor for preceding image
recognition assumes a standby mode for waiting generation of
a recognition start signal. When the pick-up operation is
finished by the pick-up drive, a recognition start signal
for the third chip 1is generated (step S32) and the pick-up
signal is stopped from the control section (step S33).

After the image:processor 3 is turned active from the
standby mode, positioning for the second chip 10c is
executed based on the preceding image recognition therefor
(step S35), followed by a return to steps for an accurate
positioning (steps S25 and S28). The repetition for the
correction is not necessary in steps S24 to S26 because of
the accurate positionig obtained by the recognition. After
the second chip 10c¢ is positioned at the pick-up position,
the pick-up operation for the second chip 10c and a
preceding image recognition for the third chip adjacent to
the second chip 10c are simultaneously executed (step S28 to
step S32), similarly to the case for the first and second
chips.

As shown in Fig. 6A, a pick-up operation for the first

chip (from step S21 to step S828) and a preceding image



It wll be noted that the field of view 12 shown in Fig. 4A is preferable
because not only the presence or absence of a faulty mark, but also the
presence or absence of any fault in the appearance such as a notch can be
detected by the field of view 12, as mentioned above. However, the field of
view 13 shown in Fig. 4B or the field of-¥ew 14 shown in Fig. 4C nay be
sel ected by taking into consideration the chip size and the accuracy
required in posignbbiey fhe Ehep SeGENAg R Pitermys teFersd dif St9R $3¥L ki so
to be noted that the field of view 11 illustrated in Fig. 1 which contains
only one chigydmysbeuptseecsebegt ediecotsi derregultinachiin sienor saeing.
accuracy in positioning the chip during the pick-up operation. In this

case, the p'\ﬂ%ljf' rfy‘?,er%“;?f'clioﬁ a PpRitaeharr shi phes soeemid ech af t @ndroxi ng

-12- the X- Abl e or locating ?he succeeding chip in the field of view

11. The image recognitiqn and the piekeip,oPeLati Ghd orthPea chip  are
simultaneously executed.

Another case will be described in which the first chip
10b and the third chip are faulty while the second chip 10c
and a fourth chip are non-faulty. The three chip locations
10a, 10b and 10c are viewed by the camera 2 and the image
signal from the camera 2 is processed by the image processor
3 to provide image data for the first chip 10b located at
the center of the field of view 12 of the camera, similarly
to the case as described for the first case (steps S21 and
S22).

The image recognition for the first chip 10b 1is
exccuted based on the image data in order to detect the
presence or absence of the chip itself, any fault in the
appearance thereof and a Tfaulty mark applied the chip
surface. After the first chip 10b is determined to be
faulty {(step S$23), the image processor turns the preceding
image recognition off (step S36), whereupon the second chip
10¢ which is located adjacent to and ahead of the first chip
10b is moved to by one-pitch movement (step 837) and is
subjected to the image recognition by the image processor 3

(steps S21 and $22). Since the second chip 10c is found to



chips 10a, 10b and 10c in the field of view selected in the manner
nmentioned above will now be described with reference to the flow chart
shown in Fig. 5 as well as the timng charts shown in Figs. 6A and 6B. The
operation of the pick- up apparatus of the enmbodinent will be first
described with reference to Figs. 3, 4A-dkd 5. In a first case, assum ng
that all the subject chips nentioned below are non-faulty, three chip

| ocations 1Da, £Ob-dndlLoc diéePisewsd Dy ahe S4ddra 2 fPBREGALEE aAM@gge
signal is supplied to the image processor 3. The inmage processor 3
processes thecbpageisngngd tarpreavi o€ i(sage 0dB3®) or atle s ipt lataig oasidlOa,
10b and 10c (steps S21 and 22). The image recognition by the imge

pr ocessor I R4.S1,3" RasEs, op g.hemémgg Sh@nahiporadde Féésdighi Bmbl
| ocat ed at hgkcegt %CL I ocz(?rl1 onoof fiel d %f Vi evlvlfiZath?; eby dlet%ctglmn%tbt he

presence or absence of a_first . d_of
t hereof , and®CRENPIEOBNCECDHr aabggﬁgg ]?Pnf 38Ft f/le n%cr on t%ggpl rs P%ﬁrtf?nce

10b. If the first chip 10b is determned to non-faul ty (step
S23),  theS26)magdmidesdai tticorkieorf imfd fabrldt l@ﬁl ﬁnléﬁel $1L8hplasEd. Upon
conpletion of the imge recognition of the first

After the third chip is found to be faulty (step S31),

the image processor assumes a standby mode. Upon completion
of the pick-up of the second chip 10c, a further preceding
image recognition start signal is fed to the image processor
(S38). After the control section stops the pick-up signal
(step S39), a two-pitch movement is executed on the basis of
the preceding image recognition for the second chip 10c¢
(step S40). Namely, the addition of one pitch to the usual
one pitch movement occurs because the third chip is found to
be faulty. The fourth chip now located at the central
location of the field of view is then subjected to a
sequence of an image recognition, positioning and pick-up
operation, similarly to the first chip 10b (steps S21 to
S33). In a third case, if both the first and second chips
are found to be faulty (steps S$23, S$36 to S42), a two-pitch
movement is also executed (step S40) for locating the third
chip at the central location of the field of view.

As shown in Fig. 6B illustrating the sccond case, pick-
up operation for the second chip (step 523, and steps S36 to

$43) and preceding image recognition for the third chip



chip 10b, the control section 5 delivers a positioning -13- signal which
controls the X-Y table 6 of the pick-up nmechanismto actuate the X-Y table
4 in order to accurately position the non-faulty chip 10b at the center of
the field of view After the positioning of the first chip 10b is

conpl et ed by_;epeating tg§5§teps of corrég¥ion of the position (step S24),

i mage recognition (step and decj si on whet her_or not an agcur at

posi ti oni ng (d@Pmbes Fehchéd Cé{é5“§?6§?l?h@rﬁoﬁfWBF%§88998§y5%ﬁﬁ%éﬁgi;Ef

pi ck-up signal which controls the pick-up drive 8 to actuate the collet 7
(step S28) temaleow the pfiickstupchigpagpt igtat &ar Bethe pPERSES 1PEsi titree
i.e., at the center of the field of view 12, to be picked up by the collet

7. The numescdnfenstitopnsimé édeimd eps S24 through S26 is counted for
generating an alarm of excess repetitions, in order to obtain

optimal conditiong fofythenirk- Uy ARAMALYS CRLER SeHlp locations are

viewed in the field of view of the camera in which the
leftmost chip location is vacant. This is based on the fact
that the moving direction of the camera 1is iteratively
reversed in the embodiment at the last chip located at the
rightmost or leftmost end of the row. In this case, after
the reversion of the sensing direction to the left, the chip
location 10c¢ in the field of view 12 is vacant in the next
row and the preceding image recognition is applied to the
chip iocation 10a.

Since above embodiment 1is described only for an
example, the present invention 1is not limited to such
embodiment and it will be obvious for those skilled in the
art that various modifications or alterations can be easily
made based on the above embodiment within the scope of the

present invention.



Daring the time period while the pick-up operation for the first chip 10b
is being executed between steps S28 and S33, a second chip 10c, which is
| ocat ed adj acent to and ahead of the first <chip 10a, as viewed in
the noving direction of the canera 2 with respect to the chips, is

subj ected to the precedi ng i mage recognitl%n by the imge processor 3

(steps S29 and S30 The preceding inage recognition, which detects
the presenceVhT ab% ‘éIWT:Dt%% chip itself, the‘ﬂll Izl&ul H‘) ane of any
fault in the -14- appearance and the presence faulty
mark applied to the second chip 10c, determ nes whet her  or not t he second
chip 10c is non-faulty. In this exanple, the second chip 10c is found to
be non-faul ty, (stgpp$3k)}upWier@u@oror tdumicdnageor whdpessiorcludigrg the
precedi ng i mge recognition assumes a standby node for waiting generation

of a recogni é’cé’@eslaf‘r&o%h% - onMIEN A& P Cﬂ‘IMpdlojpt%f &t Whiss Tidé Bhetn Yy

the pick-up d recogni Ui on start signal

first through third chips and aligned at least in a first
direction at a first pitch, establishing a field of view of
a camera encompassing said first and second chips, picking
up said first chip at a pick-up position, performing a
preceding image recognition for said second chip during said
picking up of said first chip., examining if said second chip
is faulty or non-faulty based on said preceding image
recognition, and if said second chip is found to be non-
faulty, moving said camera relative to said table in said
first direction to locate and pick up said second chip at

said pick-up location.

2. A pick-up method as defined in Claim 1 further
including the step of moving said camera relative to said
table by double said first pitch to locate said third chip
in said field of view if said second chip is found to be

faulty.

3. A pick-up method as defined in Claim 2 further
including the steps of performing image recognition for said

third chip, and examining if said third chip is faulty or



for the third chip is generated (step S32) and the pick-up signal is

stopped fromthe ' step S33). After the inage processor 3 is
turned active froﬁﬂl“[am Lﬂﬂgmﬁ” de, positioning for the second chip
10c is executed based on thesprecedi ng i mage recognition therefor (step
S35) , followed by a return to steps for M accurate positioning (steps

S25 and S26). The repetition for the. correction is not_necessar n st eps
$24 10 S26 BEEUSEIGH ¢ AGERYIRE Foud (FUM G TR B (70 4 CClyht (9%,
After the second chip 10c is positioned at the pick-up position, the

pi ck-up operaitd ohirsorriteéle 18esahd thhip cliir 1sanRUkhr ecedi ng i mage
recognition for the third chip adjacent to the second chip 10c are

si mul t aneously executed (step S28 to step S32), simlarly to the case for
the first and second chips. As shown in Fig. 6A, a pick-up operation for

the first chip (ffomiskepp FRdtnd@ S4&P &2Plnedndid RORFEAI NG FuRgeer
including the step of picking up said third chip if said
third chip is non-faulty and simultaneously performing a

preceding image recognition for a fourth chip of said

plurality of chips adjacent to said third chip.

5. A pick-up method as defined in Claim 1 wherein said
preceding image recognition is applied with respect to at
least one of presence or absence of said second chip itself,
presence or absence of any fault on the surface of said
second chip and presence or absenée of a Taulty mark on the

surface of said second chip.

8. A pick-up apparatus for semiconductor chips comprising
a table for mounting thereon a plurality of chips including
first through third chips and aligned at least in a first
direction at a first pitch, a table drive for moving said
table at least in said first direction, a camera for viewing
at least Tirst and second chips at a first position and a
second position, respectively, in a field of view of said
camera, a pick-up device for picking up said first chip at

said Tfirst position for mounting, an image processor for



recognition for the second chip (fromstep S29 to step S31) are

si nul't aneously cuted, resulting in time saving. Simlarly, a

pi ck-up operatio ﬂl!,l’ﬂljﬂmmchl p and a preceding i mge recognition
for the third ! aneously executed. Another case will be
described in which the fif'stSchip 10b and%the third chip are faulty while
the second chip 10c and a fourth chip are non-faulty. he thr.e %Q%Bnd

| ocati ons 10arfoomiasd a0@rH%e diEedmpget HE LA P aht t 7 ihmge sl nal
fromthe canera 2 is processed by the image processor 3 to provide inage
data for thenfprsit cliapdlObetondt ebittivhe dentrg bickhepf iRF ¥R eRY12
of the canera, simlarly to the case as described for the first case (steps
S21 and S22). .Fhe. i.nmage g4 nition for the first chip 10b is
execut ed ba)ssgé-gogltckg%i%nggegqgﬁga in order to detect the presence or absence
of the chip itself, any fault in the appearance thereof and a faulty
mark applied the chip surface. After the first chip 10b is

determined to be faulty (step S23), the imma rocessar .t be .4
precedi ng i ffage rAedb]gQﬁ“tliIbnaBPﬂ?E%‘%pa%gﬁW\ggrgﬂpgﬁamessg@g%&&ghisﬁld
image processor examines Iif said second chip is faulty or

non-faulty, and said table drive moves said table by double

said first pitch if said second chip is found to be faulty.



10c which is located adjacent to and ahead of the first chip 10b is noved

- to by one-pitch novenent (step S37) and is subjected to the inmage
recognition by the inage processor 3 (steps S21 and S22). Since the second
chip 10c is found to -16- be non-faulty (steps S42 and $43) a
preceding imge recognition is turned (step S36), and positioning and
pi ck-up operation for the second chip a &'preceding i mage recognition for a
third chip are executed (steps S43 to S26), simlarly to the first chip 10a
inthe first case. After the third chip is found to be faulty (step S31)
the i mage processor assunes a standby node. Upon conpletion of the pick-up -
of the second chip 10c, a further preceding inmage recognition start signal
is fed to the i mage processor (S38). After the control section stops the
pi ck-up si gnal picR 2P APPARATUSANDIMETHOR FOR SEMICOMRYETORCHARS hasi s of
the preceding i mage recognition for the second chip 10c (step $S40). Nanely,
the addition of one pitch to the usual

ABSTRACT

A method for sequentially picking up non-faulty chips arranged on an X-Y table. A
plurality of chips (10) disposed in an aligned arrangement is viewed by a camera (2) in a field
of view of the camera (2) to provide an image data for enabling a preceding image
recognition for a chip (10) simultaneously with a pick-up operation for another chip (10).
Three chip (10) locations adjacent to each other along a moving direction of the camera (2)
are encompassed by the field of view. During the time period for a pick;up operation of a
particular chip (10) located at the center of the field of view, a preceding recognition is
conducted for the succeeding chip (10) located adjacent to and ahead of the particular chip
(10) on the basis of image data, thereby examining whether the succeeding chip (10) is faulty

or non-faulty during the pick-up operation for the particular chip (10).

Fig. 3



. 6ne _pitch novenent occurs because the third chip is found to be faulty.
"The fourth chip now |ocated at the central location of the field of
view is then subjected to a sequence of an image recognition, positioning
and pick-up operation, simlarly to the first chip 10b (steps S21 to S33).
In a third case, if both the first andl gcond chips are found to be faulty
(steps S23, S36 to S42) , a two-pitch venent is al so executed (step $40)
for locating the third chip at the central |ocation of the field of view

As shown in Fig. 6B illustrating the second case, pick- up operation for
.the second chip (step S23, and steps S36 to S43) and preceding inage
recognition for the third chip -17- (fromstep S29 to step S31) are

si mul t aneously executed to enable a pick-up operation during a
preceding imge recognition for time saving. In the above enbodi nent,
three chip locations are viewed in the field of view of the canera in which
t he

FIG. 1

..................




leftnmost chip location is vacant. This is based on the fact that the
nmoving direction of the canera is iteratively reversed in the enbodi nent at
the last chip located at the rightnost or leftnost end of the row In this
case, after the reversion of the sensing direction to the left, the chip

| ocation 10c in the field of view 12 i§ vacant in the next{ZXow and the
precedi ng i mage recognition is applied (3 the chip locatioflOa. Since
above enbodinment is described only for an exanple, e | present
invention is not limted to such enmbodinent and it wi|@ be obvious for
those skilled in the art that various nodifications or altefg| ons can be
easi |y nmade based on the above enbodi nent within the scopeé@f t he present
i nvention. -18- WHAT IS CLAIMED | S: 1. A pi cK-Ug ngthiad flor
sem conductor chips including the steps of Iocating___ g tjghld a plurality
of chips including |5 ©
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“first through third chips and aligned at least in a first direction at a
first pitch, establishing a field of view of a canera enconpassing said
first and second chips, picking up said first chip at a pick-up position,
perform ng a preceding inmage recognition for said second chip during said
pi cking up of said first chip, examninRggf said second chip is faulty or
non-faulty based on said preceding inagé recognition, and if said second
chip is found to be non- faulty, nmoving said canera relative to said table
in said first direction to |ocate and pick up said second chip at said

pi ck-up | ocation. 2. A pick-up nmethod -as defined in Caim 1
further including the step of noving said canera relative to said table by
double said first pitch to locate said third chip in said field of viewif
said second chip is found to be faulty. 3. A pick-up nethod as
defined in Caim 2 further including the steps of perform ng inmage
recognition for sai.d third chip, and examning if said third chipis faulty

FIG. 3
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2

-19- non-faulty, and noving said canera relative to said table by said
first pitch if said third chipis faulty. 4. A pick-up nethod as
defined in Caim 3 further including the step of picking up said third
chip if said third chip is non-faulty and sinultaneously perform ng a
precedi ng i mage recognition for a fourt /%hip of said plurality of chips
adj acent to said third chip. 5. A pick-Uup nmethod as defined in daim1l
wherein said preceding inage recognition is applied with respect to at

| east one of presence or absence of said second chip itself, presence or
absence of any fault on the surface of said second chip and presence or
absence of a faulty mark on the surface of said second chip. 6. A pick-up
apparatus for sem conductor chips conprising a table for nmounting thereon a
plurality of chips including first through third chips and al'gged at

least in a first direction at a first pitch, a tahpp drivejgﬁf ving said
table at least in said first direction, a canera for view at least first

and second ch'FESIG a fz‘SA‘DOSi“O” anjgé} i B;; P

10a‘”\%€ ; ‘15“100

10a"%

b - - - -




.second position, respectively, in a field of view of said canera, a pick-up
device for picking up said first chip at said first position for nounting,
an i mage processor for -20- perform ng a preceding image recognition for
said second chip at said second position during pick-up operation by said
pi ck-up devi ge-.y 7 A gi ck-up apparat§§6as defined in Caim6 wherein said
| mage proces}g}ligiginég I f said second'chip is faulty or non-faulty, and
said table drive noves said table by double said first pitch if said second

chip is found to be faulty.
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