DESCRI PTI ON Pl CK- UP METHOD AND PI CK- UP DEVI CE TECHNI CAL FI ELD The present
invention relates to a pick-up nethod and a pick-up device. BACKGROUND ART
In a manufacturing process of a sem conductor device, sem conductor pellets
(referred to, hereinafter, as sinply pellets) that have been diced are
required to be picked up froman adhesive sheet. A conventional pick-up
device includes a stage that holds the adhesive sheet, a thrusting platform
that advances and retreats in relation to the stage, and needles that are
thrust upwards by the thrusting mBSCRIPTIONI n ot her words, the pick-up
device is configured such that a needle that is thrust upwards by the
thrusting platformstri kes the adhesi ve sheet on the stage froma back
surface side and peels a_ pellet fromthe adhesive sheet. However, in the
pi ck-up devi ce using theIﬂé%ﬂﬁ@@?“ﬂﬂ%ﬁNpﬁgjﬁgg@W@“ﬁ%netrate t he adhesive
sheet, pushes the pellets upwards, and detaches the pellets fromthe
adhesi ve sheet, a tip section of the needle may becone worn due to

abrasion,nggﬁﬁ RArE@p Pent. In such instances, the damaged needle may
damage the acg sugﬁéce of the pellet when the needl e pushes the pellet
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wear and damage, the pellet is pushed upwards at anangle. Asa result,

adj acent pellets may bunp into one another, mutually causi ng damage.
Furthernore, the pellet is extracted by being suctioned by a collet.
However, WWWEKGROENDA&I| et is pushed upwards at an angle, a pellet suction
error by the collet occurs. Wien the pellet suction error occurs in the
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stage 3. An upper surface 4a of the receiving section 4 projects further 1
platform. In other words, the pick-up device is configured such that a needle that is thrust upwards

by the thrusting platform strikes the adhesive sheet on the stage from a back surface side and peels a
pellet from the adhesive sheet.

However, in the pick-up device using the needles, when the needle penetrate the adhesive
sheet, pushes the pellets upwards, and detaches the pellgts from the adhesive sheet, a tip section of the
needle may become worn due to abrasion, damaged, or bent. In such instances, the damaged needle

may damage the back surface of the pellet when the needle pushes the pellet upwards. Moreover,
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because the length of each needle differs as a result of wear and damage, the pellet is pushed upwards
atan angle. As a result, adjacent pellets may buﬁlp into one another, mutually causing damage.

Furthermore, the pellet is extracted by being suctioned by a collet. However, when the
pellet is pushed upwards at an angle, a pellet suction error by the collet occurs. When the pellet
suction error occurs in the collet, subsequent operations are disrupted. Moreover, the pellet may
become damaged as a result of being pushed upwards by the needle.

Therefore, a pick-up device (Patent Document 1) that does not use needles such as that
described above has been proposed in recent years. As shown in Fig. 8 and Fig. 9, the pick-up
device includes a stage 3 that holds an adhf:sive sheet 2 on which pellets 1 are adhered. A receiving

section 4 is attached to the stage 3. An upper surface 4a of the receiving section 4 projects further



outward than a stage upper surface 3a. Therefore, a gap 6, such as that
showmn in Fig. 9, is forned on an outer periphery of the receiving section
4, between the receiving section 4 and the adhesive sheet 2. Furthernore,
suction holes 5 that conmunicate with the gap 6 are provided on the stage 3.
As shown in Fig. 8 froma planar view, a portion of the each suction hole
5 and 5 projects further outward that a first edge 8a of the pellet 1.

Next, a pick-up nmethod using the above-described pick-up device will be
described. Fast, in a state in which a collet (suction collet) 7 suctions
(hol ds) tdvéevaodthine stage fippormddvod®, Théreforacdiaap b.\such as thatshovdh in FigsU dtferoeddn t hr ough
the suction holes 5. As a result, air in the gap 6 is suctioned as indicated
by ar r ow 98 CutPhReTiBhe e the geceiiiag tectioni4nbetvren the Fergitiag spetion 4 andithg adbesivg phsef 2sect i on 4
is suctiaone and the a ive sheet 2.is peeled.fromthe quter periphery
of the. pel i sifgh oldhd o et PR i o o b idel P e e AGHOVP | 5 moved
inadir 1,08 ¢l Ndi .of-her, . I Wi section
4" & movay ik SoRSS Ak Ryt plidnfine B LBl iaRs R Bk B SEGat i

result, agRERISYeftnéscl& 10f the pellet | received by the receiving section 4
becones smaller, and a suction area of the adhesive sheet 2 becones |arger.
Utimtely, theNeathepik-uemetheRising the above-aapiited pitlupdeicedilicbsaysciie@mMHise pel | et
1. Patent Docunent 1: Japanese Patent Application No. 3209736 DI SCLOSURE OF

THE | NVENT laGhiteFR@BIcE BSoll@(sBEoSClgHD sBifiofiHolHHNENFEIICIN fitie sbovdy éhepidlskiveip devi ce
descri bed above is used, in an early stage of a geeling operation, the
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suCtion i's I spers along t and 8d of the receiving
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adhesive sheet 2 is peeled fromthe first edge 8a towards the Second edge
8b si de Oppds bihe viohd, the recdivirgdetioBa is mdved ®©fheécend ddhestasile@pporing tib @Rt edge | S
peel ed by an anmount equivalent to a length of the first edge 8a, thereby
requi ri ngdaa Aed msilly2fegeived arye oftbepdllpigl feesive@ by the receiving section 4 becomes smaller,
and a suction area of the adhesive sheet 2 becomes larger. Ultimately, the adhesive sheet 2 is
completely peeled away from the pellet 1.

Patent Document 1: Japanese Patent A pplication No. 3209736

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

When the pick-up device described above is used, in an early stage of a peeling operation,
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the adhesive sheet 2 surrounding the receiving section 4 is required to be peeled. Therefore, peeling
the adhesive sheet 2 from the periphery of a chip (pellet) 1 by suction is sometimes time consuming.
Moreover, force required to peel the adhesive sheet 2 from the periphery of the chip 1 by suction is
dispersed along three edges 8a, 8c, and 8d of the receiving section 4 (see Fig. 8), and is therefore
weak.

As shown in Fig. 11, the adhesive sheet 2 is peeled from fhe first edge 8a towards the
second edge 8b side opposing the first edge 8a. Therefore, the adhesive sheet 2 is peeled by an
amount equivalent to a length of the first edge 8a, thereby requiring a relatively large peeling force.

However, the chip 1 is merely held by the suction force of the collet 7 during peeling. Therefore, the



However, the chip 1 is nerely held by the suction force of the collet 7
during peeling. Therefore, the 2 chip (pellet) 1 side nay not be able to
resist the peeling force during sliding, and the collet 7 may |ose hold of
the chip 1. Alternatively, the adhesive sheet 2 may be pulled by a sliding
novenent of the receiving section 4, and the chip 1 may becone di spl aced.
In light of the above-described issues, the present invention provides a

pi ck-up nmethod and a pick-up device that can easily and with certainty
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MEANS FOR SOLVI NG THE PROBLEMS A pi ck-up net hod of t%e present invention
successi vield/ofdet chiphle s Alterpdtively [thet adhesive tHeetr2, mayrbe phlied dy la alidiggehdveinent afither ed t o
an adhesive sheet fromthe adhesive sheet, and extracts the pellets. In the
pi ck- up niEtcHEg secion b ard the ¢hip lsatteesmedispladedes a pell et to be detached with

t he adhesi ve sheet her ebetween, After a gap is forned between the
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receiving unit .in a state in.which the pellet is held fro ove, air in
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fron1bqugﬁggﬂ@PQEQjection that projects into the gap, and the adhesive
sheet on the outer peripheral side of the receiving section is peeled.

Then, the receiving section noves along a horizontal direction while the
adhesi ve sheet is supported by the projection and the pellet is held from
above, anWEANS FOBISOEVINGTHRPROBEEMS | n t he pi ck-up net hod of the present
invention, when the pellet to be detached is received by the receiving
section wth tHe Pighiyegnefhodsi{chs preprat dvention suecesgively dpfaches 2 plumlithel &ém f or ned

between the recejving sectiop and the adhesive sheet on the outer
pe%iphera@“?%@@Tﬁﬁaﬁﬁﬂm?g@éF veshet ﬂF§aw§ Pty R extrpqipthe i VB sheet
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adhesive s S pe rom hen, as a res o] he
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of the pellet received by the receiving sec

ion becomes snaller. As a
result, apesipietdl side dhi@deddiving fit, a0 Rd vevhsch @Rtpellst BOBR Srolmabge) air ibkhk igapisel y, the
adhesive sheet can be conpletely peeled away fromthe pellet to be
det ached. suMipnebwlgle a portion higthgaibésive ghesipie supported frdmdelowibzd pedtipotiam, that pwjeatdhesi ve
sheet is supported from . . o
into the gap, and the adhesive sheet on the outer peripheral side of the receiving section is peeled.
Then, the receiving section moves along a horizontal direction while the adhesive sheet is supported
by the projection and the pellet is held from above, and the pellet is detached.
In the pick-up method of the present invention, when the pellet to be detached is received by
the receiving section with the adhesive sheet therebetween, and the air in the gap formed between the
receiving section and the adhesive sheet on the outer peripheral side of the receiving section is
suctioned, the adhesive sheet is suctioned on the outer peripheral side of the receiving section, and the
adhesive sheet is peeled away from the pellet. Then, as a result of the receiving section being moved
in the horizontal direction, a received area of the pellet received by the receiving section becomes
smaller. As a result, a suction area of the adhesive sheet becomes larger. Ultimately, the adhesive
sheet can be completely peeled away from the pellet to be detached.
Moreover, in the peeling operation described above, the adhesive sheet is supported from
below by the projection that projects into the gap formed on the outer peripheral side of the receiving

section. Therefore, when the air is suctioned from the gap, stress can be concentrated near the

projection, thereby facilitating detachment of the pellet by suction. Furthermore, the projection



bel ow by the projection that projects into the gap fornmed on the outer

peri pheral side of the receiving section. Therefore, when the air is
suctioned fromthe gap, stress can be concentrated near the projection,
thereby facilitating detachnment of the pellet by suction. Furthernore, the
projection 3 penetrates the adhesive sheet as a result of the suction. A
pi ck-up device of the present invention successively detaches a plurality of
thin, rectangular pellets adhered to an adhesive sheet fromthe adhesive
sheet andpefetiateathit sdhtdive st ds @ kSult offtR sudibie k- up devi ce includes: a hol ding
means that holds a pellet to be detached from above; a stage on which the
adhesi ve sheet A gigshuipoisdice af tecprsentnigvatot sorestivelt detebei ¥ plirdityeofpein, et Wit h
t he adhesive sheet therebetween; an air suctioning nmeans that suctions air
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received area of the pellet received by the receiving means becomes smaller, and a suction area of the
adhesive sheet becomes larger. Therefore, when the suction area becomes the same or greater than a

pellet area, the adhesive sheet can be completely peeled away from the pellet to be detached.
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Moreover, in the peeling operation described above, the adhesive sheet is supported from
below by the projection that projects into the gap formed on the outer peripheral side of the receiving
section. Therefore, when the air is suctioned from the gap, stress can be concentrated near the
projection, thereby facilitating detachment of the pellet by suction. As a result, the above-described
pick-up method can be performed with certainty.

The projection can be configured by a pin that can move vertically. As a result, a height
position of the pin can be adjusted. The projection can also be provided integrally with the stage on
which the receiving section is placed. In this case, the projection can extend in a vertical direction or
in a lateral direction (horizontal direction).

The projection is preferably disposed in a position corresponding to a corner section of the



pi ck-up nmethod can be perforned with certainty. The projection can be
configured by a pin that can nove vertically. As a result, a height

position of the pin can be adjusted. The projection can al so be provided
integrally with the stage on which the receiving section is placed. In this
case, the projection can extend in a vertical direction or in a lateral
direction (horizontal direction). The projection is preferably disposed in a
position corresponding to a comer section of the 4 pellet Asa result of the
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of the projection, thereby facilitating detachnent of the pellet by suction.
In other words, the adhesive sheet can be peeled at an early stage of the
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adhesi ve sheet being pulled and the pellets becom ng displaced Because the

projection is dotieigelingdprgtion, the profentirin peaetrarnthe adiesive skl 3s,a tehdt ¢fghght
position of the pin can be_ag%usted. Therefore, as a result of the height
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adhesive sheet being pulled and the pellets becoming displaced.

Because the projection is configured by a pin that can move vertically, the height position of
the pin can be adjusted. Therefore, as a result of the height position of the pin being adjusted based
on the thickness of the adhesive sheet, the height of the stage on which the receiving section is placed,
and the like, optimal peeling performance can be achieved for the pellet to be detached.

When the projection is formed integrally with the stage, configuration of the overall device

o

can be simplified. Regardless of whether the projection extends in the vertical direction or in the
lateral direction (horizontal direction), the projection can support the adhesive sheet from below, and
provide a funcﬁon for enhancing detachment with certainty.

As a result of the projection being disposed in a position corresponding to the corner section
of the pellet, stress can be concentrated on the corner section of the pellet from which the adhesive
sheet can be easily peeled. Therefore, peeling can be 5tarted stably and with certainty. Reliability

of the peeling operation is enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A to Fig. 1C are simplified diagrams of procedures of a pick-up method according to



| ateral direction (horizontal direction), the projection can support the
adhesi ve sheet from below, and provide a function for enhanci ng det achnent
with certainty. As a result of the projection being disposed in a position
corresponding to the coner section of the pellet, stress can be
concentrated on the comer section of the pellet fromwhich the adhesive
sheet can be easily peeled. Therefore, peeling can be started stably and
with certainty. Reliability of the peeling operation is enhanced. BRI EF
DESCRI PTI 4lmE¥dinkérEo i \Yisicavdntigh; | A to Fig. I1C are sinplified diagrams of
procedures of a pick-up nmethod according to 5 an enbodi nent of the present
i nvention; Fi g.Fig2AtoFigi2f.areXkmpdified Gosspdctibriabdevasrod 8 pick-ap tidviza atcording wstheof a

pi ck-up device according to the enbodinment of the present invention and a
pi ck-up optedimpnaf thepresort invergion aidagickiyp opsiratikn papforeing using the Pickrup devics a
simplified planar _view of |1 ets adhered tqQ an adhesive sheet; Fig. 4A to
Fig. 4C are si r]r:ﬂﬂ'?1‘%aéwpg‘ﬁﬂgq?a&ﬁ‘s“e@fﬁadkﬁlaﬁt{eﬁﬂF%q’iia‘ﬂaheﬂé"t%R%eéin a projection and a

_receiving section i he npi ck-up..device: FEig. i cross-sectional view of
a pi ck-up devi c%’é‘ét@%hﬁ ﬁg afeom%pﬁ'gf‘ﬁ ltag%%%faﬁg%ﬁ?m%? %ftﬁ' T A preIge ?aﬁ“ﬂ?/enti on;
Fig. 6A t@..Rifdsedifh Rt pRk IPldvick,ed di agrams of procedures of a pick-up nethod
usi ng another - pi ck-up devl ce according to another enbodi ment of the present
invention; Fig.rig siisa @os§bdaﬁﬂnbﬁdi&dofdirgmrua vitk aboMiBgterobr bBdRLR ofhe 2
projection in the pick-up device; ig. 8is asinplified planar view of a
convent i omabknt pivedtiensp device; Fig. 9 is a sinplified cross-sectional view of
t he conventional pick-up device; Fig. 10 is a sinplified cross-sectional

vi ew of a peel ifig 6picide @Bt sirplified dizpmamsof prepedivesnfla picksup kethpd wsimg progher and Fi g.
11%is a sinplified diagramindicating jssues regarding a pick-up nethod

usi ng th&‘%ﬁ’%?ﬁaﬁ?ﬁéﬂg %FE@&?BI%H%WF%@E%E@WMO@@ CARRYI NG OUT THE

- FNVENTION Fig. 7 is a simplified diagram of a variation example of a projection in the pick-up device;

Fig. 8 is a simplified planar view of a conventional pick-up device;

Fig. 9 is a simplified cross-sectional view of the conventional pick-up device;

Fig. 10 is a simplified cross-sectional view of a peeling procedure using the conventional
pick-up device; and

Fig. 11 is a simplified diagram indicating issues regarding a pick-up method using the

conventional pick-up device.

BEST MODE FOR CARRYING OUT THE INVENTION
. Embodiments of the present invention will be described with reference to Fig. 1 to Fig. 7.

Fig. 2 is a diagram of a pick-up device of the present invention. The pick-up device
successively detaches a plurality of thin, rectangular pellets (semiconductor chips) 11 adhered to an
adhesive sheet 12 from the adhesive sheet 12, and extracts the pellets 11.

A wafer W serves as a material of the pellets 11 (see Fig. 3). A final product is obtained by
the material being cut into rectangular shapes. Therefore, a pellet 11 is square, strip-shaped, or the
like. In other words, as shown in Fig. 3, the overall wafer W is circular. The wafer W is divided
into individual pellets 11 through dicing. The pellets 11 are adhered to the adhesive sheet 12. A
frame 13 that is a ring is adhered to the outer periphery of the adhesive sheet 12. In other words, the

frame 13 and the adhesive sheet 12 are integrated. In a state in which the frame 13 and the adhesive



Enbodi nents of the present invention will be described wth reference to
Fig. | to Fig. 7. Fig. 2 is a diagramof a pick-up device of the present

i nvention. The pick-up device successively detaches a plurality of thin,
rectangul ar pellets (sem conductor chips) 11 adhered to an adhesive sheet
12 fromthe adhesive sheet 12, and extracts the pellets 11. A wafer Wserves
as a material of the pellets 11 (see Fig. 3). A final product is obtained by
the material being cut into rectangul ar shapes. Therefore, a pellet 11 is
squar e, Sshedtp2 &b Rpgeied e pidkQp dbvidé@xirab® e béIRE 1yor ds, as shown in Fig. 3, the
overall wafer Wis circular. The wafer Wis divided into individual pellets
11 t hrough di cifsgphowihie Fize?A tlg. 28, ttepekap Hevce dnctudestathelding Inesis\i 8, astaeet6, 12. A
flanme 13 that is a ring is adhered to the outer periphery of the adhesive
sheet 12.2 IefEiviResptiond7.(pa airsprsioning mepss 1% apdhajdriving ptyshovgh.e elibe holdiag e

integrated. | tate in which th 13 and the adhesive 6 sheet 12
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above. The adhesive sheet 12 is placed on the stage e receiving

section Ilffie adhesie\sB&t 1@ tiedule peripllerybit the febbpvirdla@Bh (2 Sihe lividelméhemeRet ween.
The air suctioning neans 18 suctions air froma gap 19 forned between the

recei vi ngthewediviggsedign #hd t he adhesi ve sheet 12 in the outer periphery of
the receiving section 17. The driving neans noves .- the receiving section 17.

The hol di ng nealhs halding megns 5 is genfigeredly asuetioring enmpresntGelist Abincludiapt head ) 21
ingl udi d. 20 that tions the pellet 11. A ion h i i ded
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suctioni ng conponent 21 is connected, for exanple, to a robot arm allow ng
‘the suctimapdligt 1¢ degebeciim Bd hdad 261 € ThOs(Lbning campoért 2 L1 lcordibdtaicfot eampldits ect i ons
of arrow C and arrow D directions in Fig. 2A and Fig. 2E), a horizonta

di r ect i ona (ohetrapwy alfowing be suctioningjcpmpdipny 21 K)e moyadiing veuivdiditertipm(diredtionshvé s e

di rections. '

arrow C and arrow D directions in Fig. 2A and Fig. 2E), a horizontal direction (arrow E directions in
Fig. 2D), and a combination of these directions.

A recess 22 is provided on an upper surface of the stage 16. The receiving section 17 is
positioned in the recess 22. The recess 22 includes a rectangular main body 22a and a tapered

section 22b that is positioned on the outer peripheral side of the main body 22a. The receiving
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section 17 is a rectangular, planar member that engages with the main body 22a of the recess 22. A
thickness of the receiving section 17 is set to be roughly the same as a depth of the main body 22a.
As shown in Fig. 1, a width W of the receiving section 17 is set to be smaller than a length (width) W1
of one edge of the pellet 11 that is a square. In this case, one long edge 17a of the receiving section
17 corresponds to a first edge 23a of the pellet 11 to be detached Another long edge 17b of the
receiving section 17 corresponds to a second edge 23b (edge opposing the first edge 23a) of the pellet
11 to be detached. A short edge 17c on a tip side of the receiving section 17 corresponds to a third
edge 23c (edge forming a right angle with the first edge 23a and the second edge 23b) of the pellet 11.
As shown in Fig. 1, suction holes 30a, 30b, and 30c are provided in the recess 22,

corresponding to the middle of the first edge 23a, the middle of the second edge 23b, and the middle



A recess 22 is provided on an upper surface of the stage 16. The receiving
section 17 is positioned in the recess 22. The recess 22 includes a
rectangul ar mai n body 22a and a tapered section 22b that is positioned on
the outer peripheral side of the main body 22a. The receiving section 17 is
a rectangul ar, planar nmenber that engages with the main body 22a of the
recess 22. A thickness of the receiving section 17 is set to be roughly the
sanme as a depth of the nmain body 22a. As shown in Fig. 1, a width Wof the
receivin i i : : i of one
edge of ?B%gg%??g?é%ﬁ ?ﬁ@fg?%ﬁzﬁfﬁ3g?ﬁ&ﬁ#ﬁ&?§?§a%g%ﬂgkgﬁéﬁ%g%gkﬁﬁég 17a of

t he receifiriha®ut@eithafhe pdifet CIOr r esponds to a first edge 23a of the pellet 11
to be detached Another |ong edge | 7b of the receiving section 17
corresponds t oAasteeno dritig.edgibe aBlsiveshigel 2appdich g ptiles 1fl ke athed eplad@agn of t he
pellet 11 to be detached. A short edge 17c on a tip side of the receiving
secti on 1 siagr Yoe s pomugantt pean 19 isiferened batiwren e cectividg sectionr] rantthendhéstyh sheetngl e wi t h
the first_edge 23a and the second edge 23b) of the pellet 11. As shown in
Fig. 1, SodtPdAHarerbenehhe xypvingsaiorgd- al}d)emﬁpemcﬂléoﬂl? FEPtIRds fompeddratpp

correspondi.ng to..th 1 dd| e.first edge 23a, . .the mddle of the second
edge 23b,leagﬁ%°?tﬁléie %ﬁ%eg%]%rgeﬁe gica{LEeemﬁ“fuPFr ] %Seﬁ%p&”'Fr om a planar view, a

portion of eac j j eGt f t war d
Phan the pel | o™ AaR ghge s e s oD o S BBt b e e

pel | ets Tt sHoempie beinesthbdits thelsatielhdles 304, 136b, Sh@BR. 18 otheSwardd, @Saltebult g tgap 19 is
formed between the receiving section 17 and the adhesive sheet 12 in the
out er pevaquive pympbeirghisvencibe hivinrtp gap d9 iscuctidned thubigh the pedorf hola B0ay 304 e gap 19
is formed in at least a front side of the short edge 17c at the tip of the
récei ving%ection 17. The suctioning means 18 includes the suction holes

30a, 30b, and c. A.vacuum_pu not shown) .is.connected to the suction
hol es 30a, 3%%9% G ViRgCSEtoR 10, TS %gaél,omag digegliot Yo BF OpHeE meags s punp

bei ng dri ik L9 i i gned # h ucki hol es
30a, ~30p MEB b B e dhe P Sr B8 Bodiind 3o 10 Rabll Ol BE JUE ST 0
di recti ofne i@ i1headint \Gkitidy FRARSvarioCechinidls, fudl a8 QY knd&0GRngkAtntah ot he tip
of the receiving section 17 is kept parallel with the third edge 23c of the
pel | et 13ecipAgating @nethiahisin)grmitd dH S, bolt dliank vEmpER&Gh addll Sl cortpobdnt &3t ia tiegabiddnder
arrangenent or a

and secured onto the bolt shank component can be used. A supporting component 31 is connected to

the receiving section 17. The receiving section 17 and the supporting component 31 form a
movement block member 32.
Projections 25 that project into the gap 19 are attached to the stage 16. In other words, a

pin (a small-diameter, cylindrical member having an arc-shaped tip) (see Fig. 4A to Fig. 4C) serving
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as a projection 25 is disposed in each corner formed by the first edge 23a and the third edge 23c of the
pellet 11 to be detached, and by the second edge 23b and the third edge 23c of the pellet 11.

In this case, a vertical hole section (not shown) is provided in the stage 16. The pin serving
as the projection 25 is disposed in the hole section such as to be allowed vertical movement. The
projection 25 moves vertically by a vertical movement mechanism, such as a cylinder arrangement or
a ball screw mechanism (not shown). Therefore, as shown in Fig. 4A, a state can be achieved in
which a height position of a tip 26 of the projection 25 matches a height position of an upper surface
27 of the receiving section 17. Alternatively, as shown Fig. 4B, a state can be achieved in which the
height position of the tip 26 of the projection 25 is higher than the height position of the upper surface

27 of the receiving section 17. AltemaﬁVely, as shown in Fig. 4C, a state can be achieved in which



reci procating nechanism formed by a bolt shank conmponent and a nut
conponent that is threaded and secured onto the bolt shank conponent can be
used. A supporting conmponent 31 is connected to the receiving section 17.
The receiving section 17 and the supporting conponent 31 forma novenent

bl ock nmenber 32. Projections 25 that project into the gap 19 are attached to
the stage 16. In other words, a pin (a snall-dianmeter, cylindrical nenber
having an arc-shaped tip) (see Fig. 4Ato Fig. 4C serving | as a

proj ect i Ofhe Béight position P &R ipi2B of & HrajRi®Y 25 9 loweelthhy the et P6ditica P e 2gger and t he
third edge 23c of the pellet 11 to be detached, and by the second edge 23b
and t he t swfag 22 o the R8aviod settiva 1pel Aldbughkhe grojedtin 25 o@sdiffer hasedor the site dadl e
section (not shown) is provided in the stage 16. The pin serving as the
proj ect i ofickmsss ef thy plletsld do b detprbed; Gledhigknessob the adlaehive sheetol 2handthd Iikgede ver t i cal
novenent The . projection 25 npoves vertically by a vertical npvepent

nechani snPrngfPé’Ez%@ for pple; ghout &p millmerers i 0. pioillimptessy | A curvpiarg g REHE T (not
shown). Therefore. as. shown in Fg..4A a state can be achieved in which a
hei ght possef‘%"u"é’ﬁﬁ’%?l”% ?ﬁeﬁa“?ée’(‘)?“@r‘?gmb°F°d‘i‘%e&t?%®‘5‘§°% ®hes a hei ght position
of an upper sur - R . AN We] : raatd vel as shown
Fig. 4B, a statlg&ggrﬁmggp%%%?%g%%%%b&v%?%ﬁﬁ?ﬁgi&ﬁ%i g c’? ag%%i%ai&%%eﬁbfpi?he tip 26
of the prgjshein i Rigls) i Sstddd ig RBich the Famé MLand GleGltesiROBbd: 1 Dae Rieghll@ aigBeR surface
27 of the receiving section 17. Alternatively, as shown in Fig. 4C, a state
“can be achikgddaipelenhiadiavinBad &rdze Kieitighinstpres,i thd fonrttoédge Bad) tthap d@6 notf oppdse
projection 25 is |lower than the height position of the upper surface 27 of
t he recei giolgr reeitli érpelected. ATheritpge b6 eftie miskojpedevicin pesiopahbelgmitheelldizd on t he

si-ze and _thickness of the pellet 11 to be detached, .the thickne of the
adhesi ve éﬁg@f"“ﬁ?@a%{‘d therpellt e epfiged héfrﬂg‘i TReEgesgh 1o %Pm‘ée%ﬁw}?%lf about
0.6 milli . 7.mhli erns.. A curvature radius of the arc section
of the tigé%%géﬁ‘?%gralegghgﬁ{pﬁ%?éa[%%%r?be%ffl'm croneters to 300 micrometers. Next,
a pick-up met hothelfird)@s {HdGn APBY 240 @R Pah BEE Hinfelf ol Phe HBNdnE Sadbf! the PBesfieSCT i bed.
First, as shownin Fig. 3, ina state in which the frame 13 and the

.adhesi ve shaa? odal laast theifioiiteige af tRckeceBingSEutivm17. | Mhefpr@ectidns 28 cq@@bpoidingto thea havi ng
an edge (in this instance, the fourth edge 23d) that does not oppose

anot her peinkeeforiedd hyshesigbtedgectia anfithe sstand edge@3lp6f thdgellgsildkand ghechemperiernied

posi ti oned bel ow the gl?el let | la As shown in Fig. 2A, the pellet | lais
recei ved Bythe 1rernd edesi2dh ang thedutdiedgs 23 ofdhe nelict 1lpgpaiasisinto the gapid9. At this time,

for example, as shown in Fig. 4A, the height positions of the tips 26 of the projections 25 and the

height position of the upper surface 27 of the receiving section 17 match. In this state, the collet 21
of the holding means 15 is lowered as indicated by the arrow D. The head 20 is placed in contact

with the upper surface of the pellet 11a. The pellet 11a is vacuum-suctioned by the suction hole, and

g

the pellet 11a is attached to the lower end surface 20a of the head 20.

As described above, the gap 19 communicates with the suction holes 30a, 30b, and 30c.
Therefore, as a result of the suctioning means 18 béing driven, the air in the gap 19 is suctioned
through the suction holes 30a, 30b, and 30c. As a result, as shown in Fig. 2B, in a state in which a
portion of the adhesive sheet 12 is held by the projection 25, a portion of the adhesive sheet 12
surrounding the projection 25 is suctioned. The adhesive sheet 12 near the projection 25 is peeled
away from the pellet 11a.

Then, as shown in Fig. 1B, Flg 1C, Fig. 2C, and Fig. 2D, the receiving section 17 is moved
(slid) as indicated by arrow F. As a result, the received area of the pellet 11a received be the

receiving section 17 becomes smaller, and the suction area of the adhesive sheet 12 suctioned in the



body 32, with the adhesive sheet 12 therebetween. Therefore, as shown in
Fig. 2A, the gap 19 is fornmed on the bottom side of the adhesive sheet 12
on at least the front side of the receiving section 17. The projections 25
corresponding to the corner forned by the first edge 23a and the second
edge 23b of the pellet I la and the corner fornmed by the second edge 23b
and the third edge 23c of the pellet 11 a projects into the gap 19. At this
time, for exanple, as shown in Fig. 4A, the height positions of the tips 26
of the prajwawini aStictbeddhths AR MG Ymedd 6hdst 88 palfet mqs RIRP&Hictisnélf BCRe 27 Of
the receiving section 17 match. In this state, the collet 21 of "the holding
means 15 doBet Rhwieradhksivs sHeetd R dodrattallyypetiavay frony the. pelldr@1d1e Ad a 2Z8ult, svhépl tAeed i n
contact wth the upper surface of the pellet 11 a The pellet 11 a is
vacuum s uettiop areelbdggme the samger groseritsndhe peMed| area, lieshowh Ingffig. [2D), the adhesinetsheshed t o
the | ower._end surface 20a of the head 20. As described above, the gap 19
conmmuni ¢ a2&& Reicpmpletel pesled pvarmhereligdh o bedefachedh g 30c.  Therefore, as a

Cosult o1 e HELLGRARBATS 4526 880 St 1% B W0, .
shown in Ehg.c %ﬁ‘w{g@ 1¢high, x%s%t,pﬁh?%ﬁé@ 18 ch RE gﬁﬁ&@& fr%ﬁ tﬁebeet 12

is held by the prSTectlon ortion o adhesive s

sur r oundi 4agesiv @hdef 1. € SlitsBherd, bssshéwﬁ'ful eedr, ddhecadhesicis shackwhdd agar the

projection 25 is peeled away fromthe pell'et 11 a Then, as shown in Fig.

113, Fi g.indi€ated By grro® G andrefltefsiagstan@ by sththe The ekiving ecB@C17 @moslt%ntcssorm\ﬁed

(slid) as indicated by arrow F. As a result, the received area of the pellet

11a r eceirwsiye bypext palet ildebd dejaphyds do thisase] fe haxtpatiets! 1 émiel detaehed enmgspoids ts uct i on

area of the adhesive sheet 12 suctioned in the 9 downward direction becones

l-af ger . /@ﬁﬁﬂﬁélﬁﬁW@ﬁm%éﬂaﬁée the pellet I lais held (suctioned) by the

collet 21, the @ S|ve sh t 12 .S _gradual m ell et
SR R it S d B Bl BT e

la. As a result an the

pel I'et arﬁ%nﬁ@%dh%ﬁ%’!ﬁee‘tfhé%h&de%@aed%ﬁﬂ?e%ﬁt%&bé’&e&*ﬂ?ﬁfdex&a@te&a” be conpl etely

peel ed away fromthe pellet 11 to be detached. Then, after detachnent, as

shown in Fig. AfmentthepiiOly ®@Sice BandieS edcRip8RE 118 $hel Iﬂéil-dfa&ieﬁﬂe 8% dah®e mvédow C and
separated fromthe stage 16. As a result, the pellet 1la can be extracted

from t he Algdtalyy ¢theshibasive IsBeet 30 tmieqmmewhlbly thegellah dlvrard mdhbried) .car? be ntoliel.
receiving section 17 is returned as
Moreover, both the pick-up device side and the adhesive sheet 12 side can be moved.
In the present invention, because the adhesive sheet 12 is supported from below by the
projections 25 projecting into the gap 19 formed on the outer peripheral side of the receiving section
17, when the air in the gap 19 is suctioned, stress can be concentrated at the periphery of the projection

25. As a result, detachment of the pellets 11 through suction can be facilitated. In other words,
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peeling of the adhesive sheet 12 can be performed at an early stage of the peeling operation with
relatively little force. Time required to start peeling can be shortened.

In the peeling operation described above, the projections 25 penetrate the adhesive sheet 12
as a result of the suction. Therefore, the projections 25 serve as anchors for the adhesive sheet 12.
As a result, the peeling operation is stabilized. The adhesive sheet 12 is not pulled even by the-
sliding movement of the receiving section 17. The chip (pellet) 11 side is not overridden by the
peeling force during sliding. Therefore, the pellets 11 do not detach from the collet 21 (holding
means). Moreover, there is no risk of the adhesive sheet 12 being pulled and the pellets 11 becoming
displaced. '

Because the projections 25 are configured by pins that can be moved vertically, the height

10



indicated by arrow G and enters a stand-by state. The receiving section 17
is positioned so as to receive a next pellet 11 to be detached. In this
case, the next pellet 11 to be detached corresponds to the pellet 11 as
indicated in Fig. 1. In this way, as a result of the pick-up device
successively handling the pellets 11, all pellets 11 on the adhesive sheet
12 can be detached fromthe adhesive sheet 12 and extracted. Wen the

pi ck-up device handl es each pellet 11, the pick-up device side can be noved.

Al ter nat i psgitiohs of A piRdaR Db ¥ffusih € eithert Rores hslre QR oML lioH: PRitBAY dr@leSint beifd ©
adhered can be noved. Mreover, both the pick-up device side and the

adhesi ve et batdl @i e thivkiesb 6f theudhdsivel shedt N2, Ty BEHNGE he waRt 1600, wiidaasise t he
adhesi ve sheet 12 is supported from below by the projections 25 projecting
i nt o t he rgajyingSecfion Hdsiplapad, ahdthelikecoptimalipegling paformgrncieran be dchieved fr diewelley sect i on
17, when the ajr in the gap 19 is suctioned, stress can be concentrated at

t he peribﬂé??“%?dF e projection 25. As a result, detachnent of the pellets

11 th h t) faciliftated.. | t her. d i f . th
adhost ve shaot AE3 Uk OB PRREBTS -Gt Sed PO AGEhPrRE IRBeRGt

i ve sh He BeFs _ _ FRg
be. Shor { GO FrE g et B pPE e B P kTR P Mk R 02 25"

penet r at et RebARRBTeME. S MERdford DeclBE calhﬂe%&ﬂw stably dnld itk u&%@n . RABBLGhLPr e, the

proj ections 25 serve as anchors for the adhesive sheet . As artesult, the
peel i ng apepedlingoperition Bleallahded.zed. The adhesi ve sheet 12 is not pulled even by
the sliding novenent of the receiving section 17. The chip (pellet) 11 side
is not overri dd¥nt byothehembodizehi in ghoforie Eigdfir iIm ghisinstaticn ghe Femngfsentien 11 he
pejlets 11 do not detach fromthe collet 21 (holding neans). Mreover,

there is Mjedts Sphesrpyagds them beiupeer sprbse off theses, 46- p Jherefgreq tben: e rseivingt s 11
oo N9 gt LR RS TE BB 07 7L SRR A B i (T
20 Ut od BRAGIELT e B R L ous' of the adneei ve sheet 12, the helant of the
stage 16 on WhithBrefoRCin theqfickiupidBEceSB&H iR Figld asl vl Ph@siBidetioR DSlthbhthfojdetski®e - Opt i mal
peel i ng performance can be achieved for the pellett | | to be detached

the gap 19 and can be moved vertically is attached. As a result, when the air in the gap 19 is

suctioned in a state in which the collet 21 holds the pellet 11 from above, the adhesive sheet 12 can be

peeied from the pellet 11 on the front side of the receiving section 17 in a state in which a portion of

the adhesive sheet 12 is supported by the projection 25. When the receiving section 17 is moved

along a horizontal direction in this state, the adhesive sheet 12 can be easily peeled in a manner similar

to the pick-up device shown in Fig. 2.
, According to each of the above-described embodiments, the receiving section 17 is moved

in relation to the stage 16. However, as another embodiment, the receiving section 17 can be

integrated with the stage 16. The receiving section 17 can move in relation to the pellet 11 by the

stage 16 being moved.

Next, another embodiment is shown in Fig. 6A to Fig. 6C. In this instance, the receiving

section 17 has a narrow tip section 35 that becomes narrower towards the tip. In other words, the

narrow tip section 35 is configured to include a first edge 36 that is parallel with the second edge 23b

of the pellet 11 and a second edge 37 that is parallel with the third edge 23c of the pellet 11.  The first

edge 36 and the second edge 37 form a 90 degree angle. A comer 38 of the narrow tip section 35

corresponds to one pellet comer 39 of the pellet 11 to be detached. The one pellet corner 39 is a

11



As a result of the projections 25 being disposed in positions correspondi ng
to the coners of the pellet 11, stress can be concentrated on the corners
of the pellet 11 fromwhich the adhesive sheet 12 can be easily peel ed.
Therefore, peeling can be started stably and with certainty. Reliability of
the peeling operation is enhanced. Next, another enbodinment is shown in Fig.
5. In this instance, the receiving section 17 projects further upwards than
t he upper surface of the stage 16. Therefore, when the receiving section 17
receives the pellet 11 to be peeled, the pellet 11 is received of a position
~hi gher t hegmnechieg sediippefithesarohdieige 25 anditbe girdgdze 2%. Therefore, in the pick-up
device shown in Fig. 5 as well, the projection 25 that projects into the
gap 19 and can $&oH5g de thy spbpdiment,the corer 38 of & reeslying seqipr 17 jhidesed AR aai r i n

the gap 19 is . .suctioned in a state i ich the collet 21 holds the pellet
11t fom aBepRe PR el Feryund pdlfSomst Sl BOtes B Gome i PrBimp el 15 on

the front C"%j‘e%(%ff’éfgm?lg‘fb?ﬂ’@ﬁ}gf‘ggg‘i%{,a%{fﬁéﬁgiﬁgf%g%@te in which a portion of

t he adhesive sheet uppor n 25. Wien the receiving

section 17 is nRME™ing 3 B4R EnBodié ZORERN Hile' VAT HBvilldY thRbSesidnBinge withe

adhesi ve sheet 12 can be easily peeled in a manner simlar to the pick-up
devi ce sheser fofimdd tg. the?secohd @aedi3h and the Pathedpt 23d1e Aab@iér hele e ik btided in

enbodi ments, the receiving section 17 is noved in relation to the stage 16.
However, emrespowieheer widnihe dniddletof thehsscand cdizey 3ty  desrciiamnhdey 3@gmis fyevidedninegr at ed
with the stage 16. The receiving section 17 can nove in relation to the
pel | et 11°955spepdsncesyithy the1pidgle ofgtherghitdgedeneide A fugtiv rholendfidis ngpided sinshown i n
Fig. 6Ato Fig., 6C .In this_ instance .%h cei Vi eciion 17 has a narrow
i p sect | OFePeRtS i RES R M5 e b eter G P CTE 347y e AEPRE. t he
nanrow ti i: [ | T ' ' is

1anr ow ti s eGhkeMNorigchistercPRId " B¢ £ d5th ﬂ)ﬁe A %Eﬁ&xgﬁﬂﬂﬁm?t& r{)hﬂqul
parall el MAth$t e secon edge g%b 0 gfhe pg ot and a seco edge 37
that is pardb kel oipdjecifieasttiit bdjees 8 B3Eapab ahd\@n BE bRy vérdicall] Reuthdnésih  edge
36 and the second edge 37 forma 90 degree angle. A comer 38 of the narrow

tip secti cutrespondence with e oords 39 fornadtchy e skawhd @ige23b andthethird bige pizl | et 11 to be
det ached. The one pellet corner 39 is a u connecting section of the second
edge 23b and t hidext l3ipicl-up gg@@m the pick-up device shown in Fig. 6 will be described. First,

in a state in which the frame 13 and the adhesive sheet 12 are integrated, a pellet 11a of which two

edges (in this case, the first edge 23a and the fourth edge 23d) do not oppoée other pellets 11 is
selected. The stage 16 of the pick-up device is positioned below the pellet 112, and the pellet 11a is

received by the receiving section 17 of the movement block body 32 with the adhesive sheet 12
therebetween. At this time, the corner 38 of the receiving section 17 is positioned on the diagonal

line L of the pellet 11a such that the first edge 36 of the receiving section 17 is parallel with the second

edge 23b of the pellet 11a and the second edge 37 of the receiving section 17 is parallel with the third

edge 23c of the pellet 11a. The comer 38 is misaligned with the comner 39 of the pellet 11a in a

direction of arrow a in Fig. 6, namely along the diagonal line L, towards the side of the comer 40

opposing the corner 39.

Therefore, the gap 19 is formed on the bottom side of the adhesive sheet 12 on the front side

of the narrow tip section 35 of the receiving section 17 (front side of the first edge 36 and the second

edge 37), and a portion of the adhesive sheet 12 is supported by the projection 25. In this state, in a

manner similar to that shown in Fig. 2A, the pellet 11a is attached to the collet 21 of the holding

means 15.

The air in the gap 19 is suctioned by the sucﬁon holes 30d, 30e, 30g, and 30h. As a result,
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According to the enbodi nent, the conmer 38 of the receiving section 17 is

pl aced on a diagonal line L that connects the pellet conmer 39 and anot her
pel l et coner 40 opposing the pellet conmer 39 (a coner forned by the first
edge 23a and the fourth edge 23d). According to the enbodi nent, a suction
hole 30d is provided in correspondence with a corner forned by the second
edge 23b and the fourth edge 23d. A suction hole 30e is provided in
correspondence with the mddle of the second edge 23b. A suction hole 30g is
provi ded j 0. i . ddl - ' ir 2 suction
ol e 3o | BrishOF RESRRIAAREE 12 drisgkitfoe ey, s bkl (e BAISIR I, B T
edge 23c madhdpagectiod Btis Ree@f@BMe piieCNMua pl anar view, a portion of each
suction hole 30d, 30e, 30g, and 30h projects further outward than the pell et
11. In this caBey, teheeiping jeetdni 10rs B&ved (3id) aphgihe afagonhlin® L Rénd@aipd B9thend can
be noved vertically is attached in correspondence with the coner 39 forned
by the se¥OWd edgereadhthenserivedh ares ¢fithepeldati djla rex8ived Uvidhet recetyingiseskionly bewiriend usi ng
t he pick-up_device shown in Fig. 6 will be described. First, in a state in

whi ch t he™RfletyAad jhg sugtign greasof gsiye shegicltsuctivneg,ip the dowmyasd dispction bseamest 11 a
of which two e in_this . .the first edge 23a.and the four edge
230 do. Bt o BB bt hikmisg R pgRE e i R el FREE oBE2E et B e

pi ck-up deyh&any sel@hdisonatt Rl t I : lais
received gy t he}l&gce%alg’ngasec%?ég%??g?&%_e‘&%%é%%%ﬂ? g%%ﬁﬁgﬁé&% 0\%\& th the
adhesi ve g&ethad@e pdlibQiaInd WQRe sHibt ltzl&rﬁbetcblﬂﬁetelk BEILIQWBY frodPthe pelle 1 €Cei Vi Ng
section 17 is positioned on the diagonal |ine of the pellet 11 a such

t hat t he Heidetsthewdge 36 of the receiving section 17 is parallel with the
second edge 23b of the pellet | la and the second edge 37 of the receiving
seCtion 17 is paithgipickiupdpvice shoyen inHig: 6, the ahesieTheed 2 isipeclgsiedling theldiagonalhe coner
38 is msaligned mﬁ%h the corner 39 of the pellet 11a in a direction of

arrow a imer of the pelish gy yTherefing uplks when Jesnadhestve sheet 12 isoReglediby #ha™eHe of t he

coner 40 i h ner, 39,.,Theref.ore. t.he.gap 19.is.fornmed on.the
bot t om si l(éllg%?nﬂ eeltgt eési?’\l}eee%%ge i etglr%’{hﬁgee%‘?%fﬁ’%egﬁsaléu : ?)l%he SSPTDw ti p

section 3p f bd fiste ERHAIMEDI MRDYdr Aher the GiHeQM sheth i Béeg]erd,hlﬁe febeivie sE48E 36 and

the second edge 37),” and a portion of the adhesive sheet 12 is supported by
the proj ecitodss adlay frbdl eliges 6f aBfacthpelldtd] 12ppd¥RA AR iwé bdgbd fBfmikglhd fedét coewp 1 n Fi g.
2A, the pellet 1la is attached to the collet 21 of the holding neans 15.

the pellet 11a from which the adhesive sheet 12 is initially peeled. Therefore, dynamic flexural stress

(—

is not applied to the adjacent pellets 11, and the adjacent pellets 11 do not crack (particularly at the
edges opposing the pellet 11 to be detached). Because the adhesive sheet 12 is peeled from one
pellet corner, the suction stress suctioning the adhesive sheet 12 can be concentrated in one area.

Therefore, even a thin and flexible pellet 11 can be detached. An applicable range of pellets 11 that

St

can be detached widens. Moreover, because a peeling site moves diagonally, the adhesive sheet 12 is
peeled away by suction force while shearing is applied, thereby enhancing peeling performance.

In particular, at the start of the peeling operation, the corner of the receiving section 17 is
matched with the one pellet comer of the pellet 11 to be detached. Therefore, the receiving section
17 is not required to be manufactured for each type of pellet 11 by the width of the receiving section
17 being set slightly smaller than the edge of the pellet 11, and the like. In other words, the receiving
section 17 is not required to be adjusted based on the dimensions of the pellet 11. The receiving
section 17 can accommodate pellets of various sizes merely through adjustment of the position ofa
single type of receiving section 17. Therefore, the receiving section 17 is superior in versatility, and

contributes to cost reduction. The receiving section 17 moves is a direction that forms a 45 degree
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The air in the gap 19 is suctioned by the suction holes 30d, 30e, 30g, and
30h. As a result, 12 a portion of the adhesive sheet 12 corresponding to
the gap 19 is suctioned. The adhesive sheet 12 near the projection 25 is
peeled fromthe pellet 11 a. Then, the receiving section 17 is noved (slid)
along the diagonal line L, as indicated by the arrow a. Asa result, the
received area of the pellet 11 a received by the receiving section 17
becones smaller, and the suction area of the adhesive sheet 12 suctioned in
t he downwadpglk vilihregditdf e theEIREBrmingdhedRllet chhert3hi STHedeftR:, thE 8RR E 8l | et U a
is held (suctioned) by the collet 21, the adhesive sheet 12 is gradually
peel ed awbg/pekledtirduteever hiiptitatibn éfpeelinfy fref oUmecesdagrioddiens platedon thepeduddeconmes
the sane or greater than the pellet area, the adhesive sheet 12 can be
conpl et el (Pelsble e damgag tor the rpradpet cae be @revamed; oMorgever) decantsettle projegtionr2St e

pi ck-up devigce shown in Fig. 6, the adhesjve sheet 12 is peeled along the

di agonal oy iR cqpresPPRAENGs &P & peliet cqrmer iroy whicht the adheive Rheet JR <op herasily prsleds v e

sheet 12 is,peel ed n.,anount ivalent to.the |l.engt f ope edge of the
ot 1 PRRES S e P Bl et ittt DSt B0 19 RERSREC O

casi |y Pegbide MRCEANET, sUARRIAGAANGSHURS0R G | o pecl od, the recel ving

section 17 noves away from edges of adjacent ets 11 opposing the two
edges form ng tWaepsd febdivinpQe@ion 0F is sdie tHellakatal dirkciin il @E¥oM I 88 plilee11agdhesi ve
sheet 12 is initially peeled. Therefore, dynam c flexural stress is not

appl i ed t showhén RigljAdekig. 60cthé mowmirit diractich dahibe chapgad e r'Whep dleln@benchildiglaionot cr ack
(particularly at the edges opposing the pellet 11 to be detached). Because
t he adhespi/be sqeiwng septignsl Tpie @llewgd fip berrhopged &y way, hormegvemenk direstient ¢aprbe st r ess
suationi ng the_adhesi ve sheet can be concentrated_in one area.

Ther ef or e i ef‘ﬁi"?l“’:!?ﬁ’é?@?sé’ifzhﬁ Péleb]élt? ggde heEéﬁ‘ff %%Wet@@ﬂ’éﬂwor%mﬁﬁpl i cabl e
range of pell.ets 11 th C e detached. wi.dens. repver ecause a

poel i ng. sihetubadt sl e B0 175, 26 FiEult ' Rl BEEON o BEORE %,

sucti on f @hdgoiiel ifove& litkebibnloB e RV sectiol 87 R Ye S MR Bh oS Gipkiltin a
performance. In particular, at the start of the peeling operation, the
corner of ditddgonlie Gick b gijRBak pélen111dbes ot elBi Gited AW 4 Rsulth@nAgeto pahdkBg ofjor ner of
the pellet 11 to be detached. Therefore, the receiving section 17 is not
required tdjack pellats wdnde prevented fwith fistherlstabilipe of pellet 11 by the width of the
receiving section

As shown in Fig. 7, the projection 25 can be formed integrally with the stage 16. In this
case, the projection 25 can project horizontally into the recess 22 from a lateral direction or can extend
in the vertical direction. When the vprojection 25 is formed integrally with the stage 16 in this way,
configuration of the overall device can be simplified. Regardless of whether the projection 25

extends in the vertical direction or extends in the lateral direction (horizontal direction), the projection

iz

25 can support the adhesive sheet 12 from below and provide a function for enhancing detachment
with certainty.

The embodimen’ts' of the present invention are described above. However, the present
invention is not limited to these embodiments. Various modifications can be made. For example, ,
the size, number, shape, and the like of the suction holes 30 provided on the stage 16 can be arbitrarily
set within a range allowing suction of the air from the gap 19. Therefore, only a single suction hole
30 may be provided. The pellet 11 to be detached is not limited to a square. The pellet 11 can be a
rectangle including short edges and long edges. Alternatively, the pellet 11 can be strip-shaped,
having long edges that are significantly longer than the short edges. The thickness of the adhesive

sheet 12 differs depending on suction force and the like. However, all that is required is that the
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17 being set slightly smaller than the edge of the pellet 11, and the |ike.
In other words, the receiving section 17 is not required to be adjusted
based on the dinmensions of the pellet 11. The receiving section 17 can
acconmodat e pellets of various sizes nerely through adjustnment of the
position of a single type of receiving section 17. Therefore, the receiving
section 17 is superior in versatility, and contributes to cost reduction
The receiving section 17 noves is a direction that forns a 45 degree

angl e Wi t fn &8k hedf12thene défe,ﬁéméamems L% ek F&he%rgﬁ&t ﬁmigﬁaﬁéore the

adhesi ve sheet 12 can be peeled throu even application of peeling force.
Unnecessadway heﬁ@lelpgnemtw&h&ﬁaﬁu@mlgtnmlsm@aﬁsﬂs the(aR Fom@fie)gap £1d danmage to the
product - can be prevented. Moreover, because the prolectlon 25 is provided
i n corr esponderithe thidkhdss aftumekdeﬁmgmﬁw chr ierarbivkaritytsettbhed adlivasgealoviletee 12 can
be easily peeled, peeling can be started with certainty. Furthernore,
because t #dhesive shest i2do berpegled fram e pellgel Iyeden el suctiprinegmeahsel Schhetigetb aid frave L, t he
adhesi ve sheet 12 can be nore easily peeled Wen the receiving section 17 is
slid in tHes® lggoWQ?“ i FedRgiseton 17é‘|‘°§‘t“|‘5ﬁ‘gt 6Af°n%‘g|c§9 ‘Fé%edﬂthe epgver efBon i n
Fig. 6A to Fi nt dlrec on can t he novenent
directi onrecelf“%tsﬁe ir1éI(7:<laS| Q/ﬂ%q%rﬁgtgtaflgn ?L?Mo &gfefs V\g}?]e ?n et? %@a& A% his way,
the novengpledi rection can be changed in adherence to propertles of the
pellet 11 to ‘be detached and the like. In other words, there is a direction
in which the pefteglumbe of pelRBI B adhtGe thddddBestve sBdeRTK is@bitrddR S &l the Hresdny St al
orientation. Therefore, the novenent direction of the receiving section 17
can be seinveptiohalt pedéts flomahe ddhestvp ghebtdd cambeaucceksively péeled ragardlessiof the amntzedj acent
peilet 11 does not easily crack. As a result, damage to (cracking of)
ad{ acent ¢feellatstld. clahetpickiyp angghad shewinin Fig- fllért? ﬁ@r 1G5 alh Biat i reguiredds tbmwﬂler n Fig.
i.on 25 can ntegr mnth e stage. 16. In this

-castehe prer%{'i?tdﬁ éeﬁS.nsﬁPP%eElg fori[grgeéé ‘Pfd‘i“ilf We P?fﬁeg tlﬁéherpécwggw%@df rom a
| ateral dl r\g%{nlli?npglio bcg% HEagT alr?(g/erdtlf ﬁnattohre; gls lldq &E)_Pp?sﬁ'ﬂle sec%nd éd@,?

prolectlon or me

conf i gur ai3hQRd Bk G 8338 0F td PUileE 81 AR hifovad. Wmheréfoﬁda sdgadad ol m& @f whet her
the projection 25 extends in the verti cal direction or extends in the

| at eral dpelles 11 @ defiR8 can®o tbitrafly & 6/ithio B yangd hetify thgse cdntlifiohs. 25 can support the
adhesi ve sheet 12 from bel ow and provide a function for enhanci ng detachnent
wi th certai nty.InFig. 1Ato Fig. 1C, the projections 25 are disposed in the corner formed by the first edge

23a and the third edge 23c of the pellet 11 to be detached and the corner formed by the second edge

23b and the third edge 23c of the pellet 11. In Fig. 6A to Fig. 6C, the projection 25 is disposed on the

corner 39 formed by the second edge 23b and the third edge 23c. However, the position at which the

projection 25 is disposed, the number of projections 25, and the like can each be arbitrarily changed.

L

In other words, the projection 25 can be formed in the middle of the first edge 23a, the middle of the
second edge 23b, the middle of the third edge 23c, and the like. The projection 25 can be placed in
correspondence with the suction hole 30. Altemativély, the projection 25 can be placed such as to
avoid the suction hole 30. When the projection 25 is configured by a pin as shown in Fig. 2A to Fig.
2F, the pin can be a fixed component that does not move vertically. In this case, the pin compoﬁent

can be embedded into the stage 16 or the like.

INDUSTRIAL APPLICATION
A plurality of pellets can be formed by a cut wafer or a plate material at a stage prior to

becoming a final product being adhered to an adhesive sheet and the wafer or plate material being cut
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The enbodi nents of the present invention are described above. However, the
present inventionis not limted to these enbodi nents. Various
nodi fications can be made. For exanple, , the size, nunber, shape, and the
| i ke of the suction holes 30 provided on the stage 16 can be arbitrarily
set within a range allow ng suction of the air fromthe gap 19. Therefore,
only a single suction hole 30 may be provided. The pellet 11 to be detached
is not limted to a square. The pellet 11 can be a rectangle including
short edgss diditk daRagd Be gRsSin A dkdrddatatey e, pidkng deditd @b inlividually defch each
strip-shaped, having |long edges that are significantly |onger than the
short edgebet fibimeth¢ hdbediveeshect @fid éxtract zadhawllete The legtgdcted Pelttt tdncressuppdipbfodd ng on
suction force and the |ike. However, all that is required is that the 14
adhesi ve mifetermineg laad an dleadf@mer med i nto a curved shape, such that the
adhesi ve sheet 12 can be peeled away fromthe pellet 11 when the suctioning
nmeans 18 suctions the air fromthe gap 19. The thickness of the receiving
. section 17 can be arbitrarily set based on a range allow ng the adhesive
sheet 12 to be peeled fromthe pellet 11 when the suctioning neans 18
suctions the air from the gap 19. Wen the receiving section 17 shown in
Fig. 6Ato Fig. 6Cis used, the coner of the -receiving section 17 is not
limted to an angle of 90 degrees. The angle can be slightly acute or
obtuse. The nunber of pellets 11 adhered to the adhesive sheet 12 is
arbitrary. In the present invention, all pellets 11 on the adhesive sheet
12 can be successively peeled regardless of the nunber 1 of pellets 11. In
t he pick-up nethod shown in Fig. 1Ato Fig. 1C all that is required is that
anpt her pellet 11 does not oppose the fourth edge 23d of the pellet 1la to
be’ peel ed. In the pick-up method shown in Fig. 6Ato Fig. 6C, all that is
required is that other pellets 11 do not oppose the second edge 23b and the
fourth edge 23d of the pellet 11 to be renoved. Therefore, a sequence by
which the pellets 11 are detached can be arbitrarily set within a range
neeting these conditions. In Fig. 1Ato Fig. 1C, the projections 25 are
di sposed in the coner fornmed by the first edge 23a and the third edge 23c
of the pellet 11 to be detached and the comer formed by the second edge 23b
and the third edge 23c of the pellet 11. In Fig. 6Ato Fig. 6C, the
projection 25 is disposed on the corner 39 forned by the second edge 23b
and the third edge 23c. However, the position at which the

Lo
i
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projection 25 is disposed, the nunber of projections 25, and the |ike can
each be arbitrarily changed. j In other words, the projection 25 can be
formed in the mddle of the first edge 23a, the m ddle of the second edge
23b, the mddle of the third edge 23c, and the |Iike. The projection 25 can
be placed in correspondence with the suction hole 30. Alternatively, the
projection 25 can be placed such as to avoid the suction hole 30. Wen the
projection 25 is configured by a pin as shown in Fig. 2Ato Fig. 2F, the
pi n can beLAMSI xed conponent that does not nove vertically. In this case,
the pin conponent can be enbedded into the stage 16 or the Iike. | NDUSTRI AL
- APPLI CATION A plurality of pellets can be formed by a cut wafer or a plate
material at a stage prior to beconming a final product being adhered to an
adhesi ve sheet laddpickiep msthed f%ﬁ“‘iﬁ?%.‘f’?!y detaching plwehtmf e, rectmewyr pellefs ci ng saw

.and the i d s The e.can di vi dual

det ach ed W%‘F TVFEl"r‘:r?tt%P? iy °§p efm?fﬁ??u tE?(Ii’ ot gﬁ%ﬂ Ip\é: I g? ¥he
extracted eII d fl :
16 CLAI G E ety BRIkl e SBLFEEL B L PES: BE AU B Y T T
thin, rect angulaﬂér spgdpl @tf&meaﬂaﬁéeﬁqhé {%céi’sringaﬂ:bt%' M€ th@edsivt R 4&hR alhesive

sheet and extracting the pellets, wherein: a receiving section receives a
pel | et t opehigheibdidecoi@nd raskiving hxheuﬂiﬁmmmcﬁhe@éneti@aélebeﬁn\w&a air idfht g4p i@ gap i s
formed between the receiving section and the adhesive sheet at an outer

peri pher ahuctivhelertdf aphor efdls adhesiye shekttis supporiad fombelow by wipioihtidniet prejettet i s
hel d from above, air in the gap is suctioned while a portion of the

adhesi ve BR&eEaR. anddhpadbssive shestop fie BEeraRfmieraksids obfhetersig seqiign is @?eéﬁdect s into

§g§e?3:o1nga2 Cellcz |h g‘?“glﬁ%eté'feggqu%ﬁgéﬁh’g%ﬁ #mgtah*g’“?"é‘%l\;&{}ei%!rlf’ S‘?gg eﬁ‘E?/es al ong
grofégf?g%&%ﬁgh% e peﬁfﬁgeh%n%&ﬁgégm%%¥% gg%ﬂﬁ&kdhﬁﬁgﬂ F%hggigydétgched 2.

A pi ck-up device for successively detaching a plurallty of thin, rectangular
pell ets adhered to an adhesive sheet fromthe adhesive sheet and extracting
the pellets, teApickkp dyvicd & heeesdaiydetachinpgy plurality of thin, rectangular pellets adhered

to an adhesive sheet from the adhesive sheet and extracting the pellets, the pick-up device comprising:

a holding means that bolds a pellet to be detached from above; |

a stage on which the adhesive sheet is placed;

a receiving section that receives the pellet with the adhesive sheet therebetween;

an air suctioning meéns that suctions air from a gap formed between the receiving section
and the adhesive sheet on an outer peripheral side of the receiving section;

a projection that projects into the gap and supports a portion of the adhesive sheet from
below; and

a driving means that moves the receiving section along a horizontal direction.

3. The pick-up device according to claim 2, wherein the projection is configured by a pin

that can move vertically.

4. The pick-up device according to claim 2 or 3, wherein the projection is provided

integrally with the stage on which the receiving section is placed.
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a holding neans that holds a pellet to be detached from above; a stage on
whi ch the adhesive sheet is placed, a receiving section that receives the
pellet with the adhesive sheet therebetween; an air suctioning means that
suctions air froma gap forned between the receiving section and the
adhesi ve sheet on an outer peripheral side of the receiving section; a
projection that projects into the gap and supports a portion of the adhesive
sheet from below and a driving neans that noves t he receiving section

al ong a hori zont direction. 3 The p deV|ce acco fo, claim2,
wherein the préjgﬁi?Qﬁﬁﬂ <§ Hdb%g ﬁPP@%IIy 4.
The pick (of0) a I projection is
prOV|ded‘H¥% ﬁ%ﬁ%WQ$#%@%é%ﬁg&gkgﬁﬁ%ﬁﬁﬂ% e%ng%¥V$§g section is

pl aced. 17 5. The pi ck-up device according to any one of clainms 2 to 4,
wherein the projection is disposed in a position corresponding to a coner
section of the pellet to be detached. rr~ 18
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