DESCRIPTION SEMICONDUCTOR DIE PICK-UP APPARATUS AND METHOD OF PICKING UP
SEMICONDUCTOR DIE USING THE SAME TECHNICAL FIELD [0001] The present invention
relates to a structure of semiconductor dice pick-up apparatus and a method of picking up the
semiconductor dice using this apparatus. BACKGROUND ART

DESCRI PTI ON
SEM CONDUCTOR DI E PI CK- UP APPARATUS AND METHOD OF PI CKI NG UP
SEM CONDUCTOR DI E USI NG THE SAME

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a structure of
sem conduct or di ce pi ck-up apparatus and a nmet hod of picking

up the sem conductor dice using this apparatus.

BACKGROUND ART
[ 0002]

Asem conductor dieis fabricatedbydicinga6-inchlarge
or 8-inch large wafer into dice of a predeterm ned size. Wen
di ci ng, an adhesiveretainingtapeis attached on a back surface
of a wafer so that senm conductor dice may not fall apart after
di cing, andthewafer i sdicedfromafront surfaceusingadicing
sawor the like. At thistine, the retainingtape onthe back
surface is slightly cut into but not cut off, and retains the
sem conductor dice. Then, the sem conductor dice that have
been di ced are picked up one by one fromthe retaining tape,
and transferred to the next step such as die bondi ng.

[ 0003]

Conventionally, as a nethod of picking up the
sem conductor dice froman adhesive retaining tape, a nethod
usi ng a pl unge-up needl e i s conmonl y used (see FI G 15 i n Pat ent

Docunent 1, for exanple). Accordingtothis nethod, the center



[0002] A semiconductor die is fabricated by dicing a 6-inch large or 8-inch large wafer into dice of
a predetermined size. When dicing, an adhesive retaining tape is attached on a back surface of a
wafer so that semiconductor dice may not fall apart after dicing, and the wafer is diced from a front
surface using a dicing saw or the like. At this time, the retaining tape on the back surface is slightly cut
into but not cut off, and retains the semiconductor dice. Then, the semiconductor dice that have been
diced are picked up one by one from the retaining tape, and transferred to the next step such as die

e I A e T T

adhesive retaining tape, a me using a plun

Document },rfgrfxaauted rAgiraingdosthisenethash thecenten Af thersanadieonslugion digds plunged
up with a plunge-up needle from under a retaining sheet to which a tensile force is applied toward a
surrounding area id a stateriounkicintgherseanicoralsdtat die is shctadnedeiteaicothetd thet adhesive
retaining sheet is separated from the semiconductor die by the tensile force applied to the retaining

sheet, and Heséiconalit@P &tk W dibkéd eIV the &SllcddeBhy e retaini ng sheet

is separated fromthe sem conductor die by the tensile force
applied to the retai ning sheet, and the sem conductor die is
pi cked up with the collet.

[ 0004]

However, this method using the plunge-up needl e has a
probl emthat the sem conductor di e nay becone broken by bei ng
pl unged up i f the sem conductor dieis thin, and therefore it
beconmes difficult to use this nmethod in picking up of recent
thin sem conductor dice.

[ 0005]

Thus, there have been proposed net hods of separati ng and
pi cking up the sem conductor die from an adhesive retaining
sheet w thout usi ng a pl unge-up needl e. As an exanpl e, Patent
Docunent 1 proposes a net hod of : provi ding a projectingportion
whose width is smaller than that of the sem conductor die to
be picked up on a front surface of a stage; providing suction
holes in the front surface of the stage around the projecting
portion; when picking up the sem conductor die, placing the
sem conductor die to be picked up on the projecting portion so
that the sem conductor die to be picked up sticks out fromthe
projecting portion and held with a collet; vacuum sucti oning
aretainingsheet downwardthroughthesuctionholestoseparate

a portion of the retaining sheet that sticks out fromthe



However, this method using the plunge-up needle has a problem that the semiconductor die may
become broken by being plunged up if the semiconductor die is thin, and therefore it becomes difficult
to use this method in picking up of recent thin semiconductor dice. [0005] Thus, there have been
proposed methods of separating and picking up the semiconductor die from an adhesive retaining
sheet without using a plunge-up needle. As an example, Patent Document 1 proposes a method of:
providing a projecting portion whose width is smaller than that of the semiconductor die to be picked

up on a fro trs rfggFiorﬁ ngpféég%' %rﬁvigmg W%Fﬁr‘t thoo e%.g}ﬁhﬁc;ﬁ% ugfﬁcaioé _theaat&lge around the

projecting portion; whe ing up the semiconductor die, placing the semiconhductor die to be picked

up on the prQjeetigr PRIFIORSE; that theesasrispaeustagdisdptieapickest HR SHEks Pyt iigmihe
projecting portion and held with a collet; vacuum-suctioning a retaining sheet downward through the
suction holeswpsegarate tahgorioags theaptaising steetvwhat stithseosefrocothdyrbjectidiggortion off
from the semiconductor die; and thereafter moving the projecting portion horizontally with respect to

the stage frbfit &% RWHfé LRN8SmMdaUChE d8lid BEinGSREBAEAVAH the ESRRtdséshrate the
remaining po(gtign of trbef riﬁ,?iGnipgtSQeﬁf frorgﬁ%e&epi%orﬂg%cetogg}ﬁ sere]:éfjlq. grtodllzleG( %% in Patent
Document ﬂ T do%ﬁ‘ urther, Bateht' Bocument proposes a méthod of. providing SUttion
openings inF epntact surfacs ofid stagepunentPigiey Heihe spmiconductor die, causing a tip end of
a cover that opens and closes the suction opening to be advanced from the contact surface; causing
the cover td SlRi@6)vhile pushing up a retaining sheet and the semiconductor die to sequentially open
the suction openings; sequentially causinL&?the opened suction openings to suction the retaining sheet

and separate the retdhinfyeshedtdd /Nt aksy B eLthRk SRPRR DB/ RE @miconductor die to
sequentially suction the semjconductor die theret%gic iré%I p.the,semic nduc%or die (sge FIG. 11 and

FIG. 13 in PAaN DLt ) REPSE I RRT DOTMERTS U T ace of astage: wnen

pi cki ng up the sem conductor die, causing atip end of a cover
t hat opens and cl oses the suction opening to be advanced from
t he contact surface; causing the cover to slide while pushing
up a retai ning sheet and the sem conductor die to sequentially
open the suction openings; sequentially causing the opened
suction openings to suction the retaining sheet and separate
t he retai ni ng sheet; and causing a col |l et that stands by above
t he sem conduct or di etosequentially suctionthe sem conduct or
di e, thereby picking up the sem conductor die (see FIG 11 and
FIG 13 in Patent Docunent 2).

RELATED ART DOCUMENTS

PATENT DOCUMENTS

[ 0007]

Pat ent Docunent 1: Japanese Patent No. 3209736

Pat ent Docunent 2: Japanese Patent No. 4215818

SUMVARY OF THE | NVENTI ON

Techni cal Probl ens



PATENT DOCUMENTS [0007] Patent Document 1: Japanese Patent No. 3209736 Patent Document
2: Japanese Patent No. 4215818 SUMMARY OF THE INVENTION Technical Problems
[0008] In contrast, in recent years, semiconductor dice have become increasingly thinner, and
there are cases in which the conventional techniques described in Patent Documents 1 and 2 cannot
sufficiently separate a retaining sheet. According to the conventional technique described in Patent
Document 1, if a semiconductor die is thinner and its strength is lower, when the portion of the

retaining st‘tesbéréﬁking out from the

In contrast, in recent years, sem conductor dice have
becone i ncreasingly thinner, and there are cases in which the
conventional techni ques described in Patent Docunents 1 and 2
cannot sufficiently separate aretaining sheet. Accordingto
t he conventi onal techni que described in Patent Docunent 1, if
a sem conductor dieis thinner andits strengthis | ower, when
the portion of the retaining sheet sticking out fromthe
projecting portionis suctioned downward, this portion can not
be separated fromthe sem conductor die, and rather the
sem conduct or di eat thisportioncanbe adversely bent downwar d
along with the retaining sheet, and therefore there is a case
i n which the retaining sheet cannot be separated even when t he
projecting portion slides, or the sem conductor die can be
damaged. Further, according to the conventional technique
descri bed i n Pat ent Docunent 2, theretainingsheet i ssuctioned
downwar d al ong a chanfered portion provided at each corner of
bot h si des of the cover as t he cover i s advanced f romt he cont act
surface, and whereby the retaining sheet at si de edges of the
sem conductor dieis separated fromthe sem conduct or die (see
FIG 8 in Patent Docunment 2). This provides triggers for
separating the retaining sheet at the side edges of the
sem conductor die, and the retai ning sheet is separated from
an entire surface of the sem conductor die by these portions
and triggers for separating the retaining sheet at the side
edges of the sem conductor die fornmed by causing the tip end

of the cover to be advanced fromt he sucti on surface. However,



projecting portion is suctioned downward, this portion cannot be separated from the semiconductor
die, and rather the semiconductor die at this portion can be adversely bent downward along with the
retaining sheet, and therefore there is a case in which the retaining sheet cannot be separated even
when the projecting portion slides, or the semiconductor die can be damaged. Further, according to
the conventional technique described in Patent Document 2, the retaining sheet is suctioned
downward along a chamfered portion provided at each corner of both sides of the cover as the cover is

advanced figm th coniact shEfaEe angherelying refaining sheetat side edaes of g,
arah{:-daé evisee % . é n %

semiconductor die’is sep om the semiconductor di atent Document 2). This

provides triggrrs for apRRiRGNeHBetreiaininksheaeabiigesderedgrs skmecmaigenarcir gie, and the
retaining sheet is separated from an entire surface of the semiconductor die by these portions and

triggers for sapanating ltiee setpimireg sledtraininé Bizlesedgesorfdhe tsemichredust@mdiée iermed by
causing the tip end of the cover to be advanced from the suction surface. However, if the

semiconduétBF BieNs MINABESEAd §tS sBBRbINRESWEL R Hinfh P ERedtNR 15 3 &fts of the

semiconductg; gie can nf)t pﬁtaesce:‘rﬁ)arate from the sem{ﬁ,(])nductorrdifza/vla%n the retaining sheet is

. I'0RS |0 over causin e CoV vanced From
suctioned ddWnward along t amtered po?tlons of the cover%y causmgat eEdver to b8 Advanced

from the copiast syFase 2Rt Fatheethesemicansiicterdiesihissaitien 6an hecagyerssiysbent

downward along with the retaining sheet, and therefore there is a case in which the retaining sheet
cannot be sepatated ewn e ter s@ler letes,dovwheaethiebodgctartdietdam betdanmagey. [0009]
Thus, an object of the present invention is to facilitate picking up of a thinner semiconductor die using
a semicond®BRR ekl aSH At NSbRIichS ©ASRBIBMETGILDNE I €A 3bRiichah&st die pick-up
apparatus accoF]di?g to the grese t invention iﬁna semiconductor dief Pi&k-up app?rﬁ\tus for picking up

the semiconductor dig%pspﬁ 6% rgtaelwiﬁa S egﬂ tttle %pggya%s Brovu?esd with : a s%age including a

contact surfaggicOpfauedde ke B dase g@nt@gﬁg@l@@ne surface of the
[ 0009]

Thus, an obj ect of the present inventionistofacilitate
pi cki ng up of athinner sem conduct or di e usi ng a sem conduct or
di e pi ck-up appar at us.

Sol utions to Problens
[ 0010]

A sem conduct or di e pick-up apparatus according to the
present i nventionis asen conductor di e pi ck-up apparatus for
pi cki ng up the sem conduct or di e applied to aretaining sheet,
t he appar atus provi dedw t h: astage i ncl udi ngacontact surface
configured to be in close contact with one surface of the
retaining sheet, the one surface being opposite of another
surface to which sem conductor dice are applied; a suction
openi ng provided in the contact surface; a cover provided for
the stage so as to allowa tip end of the cover on a cl osing
si de of the suction opening to advance freely fromthe cont act

surface, and configured to slide along the contact surface to



retaining sheet, the one surface being opposite of another surface to which semiconductor dice are
applied; a suction opening provided in the contact surface; a cover provided for the stage so as to
allow a tip end of the cover on a closing side of the suction opening to advance freely from the contact
surface, and configured to slide along the contact surface to open and close the suction opening; a
projection arranged along a circumferential edge of the suction opening and projects from the contact
surface; suction holes provided in the contact surface on a side of an outer circumference of the stage
from the prgjection; an llet configyred to suction a semi tor die. [ In the
semicondu?tgrrétéie‘rg]1 B??:@L%’%&%tgfé%iégr’éi%% &hne(fé)rgsrgrf? J;%Lg?]tlioonﬁ [ fspp%t ergb% ﬁ?aq when
picking up the:semisenereler dig, iIBdyBlale inphighcat '6?\9’69er£§@ pPBIoLE PEthe om
semiconductor die to be picked up sticks out from the projection toward the outer circumference of the
stage, the retainingshaet atsthefpeton sticking ouhbbesthprpoujedaon towdrdehe @uteratircumference
of the stage is suctioned into the suction holes, the tip end of the cover is caused to advance up to a
position eq®'th 3F Bigherhaintsh AppePefl Btk d Wik Brgd&RPirohhtetaRact §@fce, the
cover is catﬁqed torscl)idg vwilgnt_he ;{ﬁg"i%{n% athE ar&d tfiel s%rpiecé)npgcté)ﬁ g%el tc?nbea picked up are
pushed upwar%l 8 op'enct e suttion opening sequenﬁarl]l y, the opened Suction opening is caused to
suction the giginigh aheelszeayiestially to separate the retaining sheet from the semiconductor die to
be picked up, and the collet is caused to suction the semiconductor die to be picked up. [0012] In
the semicofd\@tdd die pick-up apparatus according to the present invention, it is preferable that the
suction opening extends linearly, and the projection includes two side projections respectively provided
along linearly extenldthd BEp%@irﬁ'gcéé'&ﬂHﬁE Bf tith BirBiimkerdRtiaPEd A bt a&cQIof dJdiRg, and an
interval bet\{ngn outer SL{rfal.CGS of the side roﬂections on an ngf)ﬁite[ side of the sl?ﬁction oBening is

smaller thah 2 width of the sen%%gtnbg&br ‘die tob& rplegk%ﬁaubp. tis 41so pre%graﬁ)'lé: atdhé projection

further inclydes an e sHEAEE BFOI§LEON PrOYded Aleng A sfftien eftthecirstmierital gfge at an

end of the suction opening which the tip end of the cover moves closer to and away from.
of a contour of the sem conductor die to be picked up sticks
out fromthe projection toward the outer circunference of the
stage, theretaining sheet at the portion stickingout fromthe
projection toward the outer circunference of the stage is
suctioned into the suction holes, the tip end of the cover is
caused to advance up to a position equal to or higher than an
upper end surface of the projection fromthe contact surface,
the cover is caused to slide while the retaining sheet and the
sem conduct or di e to be pi cked up are pushed upward t o open t he
suction openi ng sequentially, the opened suction opening is
caused to suction the retaining sheet sequentially to separate
the retai ni ng sheet fromt he sem conductor di e to be pi cked up,
and the collet is caused to suction the sem conductor die to
be pi cked up.
[ 0012]

I n the sem conductor di e pick-up apparatus accordingto

the present invention, it ispreferablethat thesuctionopening



[0013] In the semiconductor die pick-up apparatus according to the present invention, it is
preferable that the suction holes include four primary holes arranged at four corners of a rectangular
region that includes the end of the suction opening which the tip end of the cover moves closer to and
away from and at least a portion of the side projections, two facing sides of the rectangular region
being parallel with the side projections, a width of the rectangular region in a direction perpendicular to
a direction in which the suction opening extends is substantially the same as a width of the
semiconductgr di e pi p, length of.t 2ctangul ion |n the_direction in which the
suction ope%glgrggg@jrgn%é ?]sgéjgsyant%‘r}%/?ﬁg%aﬁre ;% %qzéﬁhgoﬁﬁgﬁ ggeé%icgﬁ;guéio(r?%ie to be picked
up. [0014] |Ert|6§3 semieyluctaysiie Pickayy appRitfeacearaing tpithe RFeSend endPAgt is
preferable that when picking up the semiconductor die, the tip end of the cover is caused to advance
up to the paxijrseqgalte or ihigierahah hiee cppeuehésarfacebf dugprapctidnefremnctheaontact
surface, the cover is caused to slide to a firstgredetermined position while the retaining sheet and the

semicondu@BR RIS bePiek el up Hr€ p\dhed BHWREA tOBHER tRYIEIERRSonihG SegiidiRially to the

first predeterm(i)nee%PP%iHon,otrqeé)rpegedossucfign gﬁggingristcf’;]mse%é% isu%tiog tgre]irﬁtairﬂing sheet
sequentiaII)P{o %eparate the retaining RIAR_L from the semiconducior die 10 bepplckecgup?o a portion

near the firsf paedeieriings ROMLANY lag COHet SaRPvemh davndmapdiatghnabaye iggsamiconductor

die to be picked up to suction a portion of the semiconductor die to be picked up, the cover thereafter
is caused td slide fatiser jprtbé etidinigeditdion fhenpthej fest predetemtihed positiondesilathe retaining

sheet and the semiconductor die to be picked up are pushed upward to open the suction opening
sequential\BREHRYE] BfesIRif 8FEAtRIN PEPULhEFifsta)r8AGtemTRE pitidH, thé Rurther opened

suction opeglinrgci%ﬁaursgd ttcl) g cgan thetreéaninin sgfe tﬁc,ee “uec'}tif?‘g%tﬁ’, se Iahate V\%]F Crﬁt?iﬂieng sheet
from the seficonducioraie 8 be plgl%68 up further M the slidng JiPRLEON fomthe portion near the first

predetermingdypesiionranddecaliet isrArsed i segHentiallyRyUCHRR e FefRRining portion of the
semiconductor die to be picked up.
[0013]
In the sem conductor die pick-up apparatus accordingto
the present invention, it is preferable that the suction holes
i nclude four primary holes arranged at four corners of a
rectangul ar regi on that i ncl udes t he end of t he sucti on openi ng
which the tip end of the cover noves closer to and away from
and at | east a portion of the side projections, two faci ng si des
of the rectangul ar region being parallel with the side
projections, a wdth of the rectangular regionin adirection
perpendi cular to a direction in which the suction opening
extends is substantially the sane as a width of the
sem conductor die to be picked up, and a |l ength of the
rectangul ar regioninthedirectioninwhichthesuctionopening
extends is substantially the same as a length of the
sem conductor die to be picked up.
[ 0014]

In the sem conductor die pick-up apparatus accordingto



[0015] In the semiconductor die pick-up apparatus according to the present invention, it is preferable
that when picking up the semiconductor die, the tip end of the cover is caused to advance up to the
position equal to or higher than the upper end surface of the projection from the contact surface, the
cover is caused to slide to a first predetermined position while the retaining sheet and the
semiconductor die to be picked up are pushed upward to open the suction opening sequentially to the
first predetermined position, the opened suction opening is caused to suction the retaining sheet

sequentiall S e the retaining sheet from t IC C e ¢ to a portion
near the firét%?e%%%%%ﬂ&gd ﬁ%ﬁﬁ%ﬁé clo‘rle{r%s %%\%2(? }dﬁgglrrirﬁgﬂia@)? ﬁb (\F/Ié%ﬂg%e%m?conductor
die to be pighfd 4R e gelincihersaanisonduetor die e pickeRdIn dhe cover therealtertis caused to
slide further in the sliding direction from the first predetermined position while the retaining sheet and
the semicordlwanicdieutp Heopicked ppsireipushedugiwadrd toropgenghersuctian dpleainggsguentially
further in the sliding direction from the first predetermined position, and the further opened suction
opening is Ged4bisteBoRthd RRaiRiRy &%t 2BqliERMINNE ePBFAELhS vethRfity shé& from the
semiconductgr die to be plc?-gi]dtu&)sfﬂrith 2rin th S|Id|l’%g dlrggteltt)n from th(? §ort10[nI %er]a\r,\mei first

predetermir(feoa/ Sésit%r?.a[ﬂa h the semiconductor die pf% -rUpnaepp Pius accordlng?o the

glrjiiiirr‘]tsi?r\lfswrﬂ’éft igietegabledbat when PekngHR- s RAMPIGPNEVElar dligehgi calistisapuentially
are pushed upward to open the sucti on openi ng sequentially to
the first predeterm ned position, the opened suction opening
I's caused to suction the retaining sheet sequentially to
separate the retaining sheet fromthe sem conductor die to be
pi cked up to a portion near the first predeterm ned position,
the collet is noved down i nmedi at el y above the sem conduct or
die to be picked up to suction a portion of the sem conduct or
die to be picked up, the cover thereafter is caused to slide
further inthe sliding direction fromthe first predeterm ned
position while the retaining sheet and the sem conductor die
to be picked up are pushed upward to open the sucti on openi ng
sequentially further in the sliding direction fromthe first
predet erm ned position, the further opened suction openingis
caused to suction the retaining sheet sequentially to separate
t he retai ni ng sheet fromthe sem conductor die to be picked up
further intheslidingdirectionfromthe portionnear thefirst
predeterm ned position, and the collet is caused to
sequential |l y suctiontherenainingportionof thesem conduct or
die to be picked up.
[ 0015]

In the sem conductor die pick-up apparatus accordingto



semiconductor die to be picked up as the retaining sheet is sequentially separated from the
semiconductor die to be picked up in a state in which the collet holds the semiconductor die to be
picked up. It is also preferable that when picking up the semiconductor die, the collet is moved upward
in synchronization as the tip end of the cover is advanced up to the position equal to or higher than the
upper end surface of the projection from the contact surface. [0017] In the semiconductor die
pick-up apparatus according to the present invention, it is preferable that the stage is cylindrical, the

cover is su ntiall ide e syction, opening, the fi %‘?9 i vanced f the
contact sur?jﬁ:%, @s%?%sggigg %ﬁ%‘e%%%u p {L]te E&ai&?n%?ﬁe%ﬁfsg inrgzﬁélgd owﬁﬁ?ﬁr@ﬂorﬁ a{%glzle of the
tip end to afgekLae @bHIRLDES Of @PeningaetsystieRPRsNInt & elislieg greovaisswavidgd, the
sliding groove being recessed from the contact surface by a thickness of the cover, the sliding groove
being substadtialhcas widé astthe cpusi, tandrthe glidingt groowe lexggreting bamartchan optesr
circumferential surface of the stage from a position of an end of the suction opening on an opening

side of the E5\er 38 &l GFidH o B&idd Bf 8% iR drcOmiéRACE YRR EtagBITfdh & pddion of the

back end of the cover in a sta & in which the coyer closes tkg]e §uction 0 qening. :i\t.a P'os'tioln that
) cover 1S calse OSI|I etoa II’S? predeterm ned positio wtu e . .
deviates from overlapping with a cylindrical surface oOf the outer circumferénce ofr the stage, an inclined

surface is prg\aded: Wednelachedfacs axiansing foBbABQEPBY SHiface 8 Hae slidirg@rapve at a

side edge of at the outer circumference of the stage toward a side opposite of the contact surface, and

when pickiray @p ples beshicqrwhuctbt dieo frencobher suweAused topstide g seegeatidliyabpen thee suction
opening while a surface of the cover that is opposite of a surface pushing up the retaining sheet is

brought intd B&ntakct WithRIEGIEhERSh PR ItIR sutBBe P e EliGHE [rodv©BRA MG inclined

surface. [Oollg]caused to suction the retaining sheet sequentially to

separate the retaining sheet fromthe sem conductor die to be
pi cked up to a portion near the first predeterm ned position,
the collet is noved down i nmedi at el y above the sem conduct or
di eto be pi cked up to suctionthe sem conductor dieto be picked
up, the cover thereafter is caused to slide further in the
sliding direction fromthe first predeterm ned position while
the retai ning sheet and the sem conductor die to be picked up
are pushed upward to open the suction opening sequentially
further inthe sliding direction fromthe first predeterm ned
position, and the further opened suction opening is caused to
suction the retaining sheet sequentially to separate the
retai ning sheet fromthe sem conductor die to be picked up
further intheslidingdirectionfromthe portionnear thefirst
predet erm ned position.
[ 0016]

In the sem conductor die pick-up apparatus accordingto
the present invention, it is preferable that when picking up

the sem conductor die, the collet sequentially suctions the



In the semiconductor die pick-up apparatus according to the present invention, it is preferable that an
inclination angle of the inclined surface with respect to the contact surface is greater than an inclination
angle of the surface of the cover that is opposite of the surface pushing up the retaining sheet with
respect to the contact surface. It is also preferable that a stepped portion is provided, the stepped
portion extending from the inclined surface to the outer circumference surface of the stage along the
contact surface, and an angle of a surface including the edge and the side edge of the stepped portion
at the outer circumferen f the st ith res to the_contact surface is greater than.an inclination
angle of th esséur?r]fa?giﬁgﬁ g@ov@? %Zttg(f?s \g% p(gjs(?it(g%%h%@ur%c% %%sﬁéftggﬂ pﬁih%br;?jll N igg slr?sget with
respect to tBe gaBiact aVIfgcecl9RAal ed A AIRINAE QlRitking dipca semirendlCcky giecaceqrding to
the present invention is a method of picking up a semiconductor die applied to a retaining sheet using
a semiconduptaorrdie @tleup apparhtushor peckding Lpta bemidoridueteradie applied tothalretaining
sheet, the apparatus including: a stage including a contact surface configured to be in close contact
with one sutfacB®f Rhé KadiniRy shbgt, Itfe BhEQUPIREHIAR) Bppbidite ¥NETbtRELKIRLE D which
semicondu%thedice are ar%)lie ; @ suction Q enin%lp{()e\{ided in the Cé)ntact surface; a cover provided

for the stage so a5 10 alfow g(fipoern of the cover on a cloéiﬁg Tide of tﬁ%%ﬂ:ﬂor'w r(‘)pening to advance

freely from fypeaitach sutacenand qandioures inalide aleng theeantast gurfagr-moppn @gd close the
suction opening; a projection arranged along a circumferential edge of the suction opening and
projects frotrhibepamitactaurépeakutton haegpevidddhin theecapetrsw@fateson bagide of an outer
circumference of the stage from the projection; and a collet configured to suction a semiconductor die,
the method!i§ Brovidé £ @ithO8n BiighmmeRestepBrawhes WididfPup the semiconductor die, aligning
positions of t(?sfx;ljniconductor die to be picked up in a state in which at least a portion of a contour of
the semiconductor die to be picked up sticks out from the projection toward the outer circumference of
the stage; and a piqkyup seR SRPICkINGLR Bhe apmicRnducty disdir SHAOMNIRG Hiediekyning sheet at
the portion sticking out from the projection toward the outer circumference of the stage into the suction
holes, causirfiethertgsemd of teectvieoy advance pp & ampaisitentdatal tdver bighgethias an upper
end surface of the projection from the contact surface, causing the cover to slide while the retaining
sheet and th¥ lseRfEdifcRictof 8t ©WEpidked UPr@plsRE Viptaa tdeFen tthe si¢fibh ®Pening
sequentially, causing the opengd suction ppening to.suction the re
BRE T EHE CPsnEad 5

ini iall
separate thgegﬂ'ﬂ'irﬂ ! shaet lichhdor éiez’[‘g YJ%anm eaclf] lrn&ﬁi}}eé Sg%l]rj‘?r‘[!}t& o

r%n[hte Bnic up, and causing the collet to

suction the sgpyepneuctordie {ube Aigked %é%%olqpi t Wetheemaihndhef Ripkiag ypsthe

semiconductor die according to the present invention, it is preferable that the pick-up step includes,
when pickinigngp iheesemimondactbridiemausingl thefiptanel of thestayer do advaoke eqpdtodthe position
equal to or higher than the upper end surface of the projection from the contact surface, causing the
cover to slidd'® &ififg fredeRemintd bosition wiHilrtheReRiinldy shett hAH Bt geMMURhdURtor die to

be picked up are.pushed ypward.tq.open the suctipn.opening sequentially to the first predetermined
position, caﬁgﬁ’\\ﬁ'tﬁ]g%pet;igﬁ sELﬁ: igh A t\()esﬁc‘?i'o %h%‘%&%?%ﬁ& sﬁeé%é&&eﬁt%{ﬁ %‘?separate
the retaining ghegtkopythe saMiqanesstqirdie f hegviered URdOs3 Paition Rrasdhe fibel ng _
predetermined position, moving the collet down immediately above the semiconductor die {o be picked
up to suctiogitsbpodioni ilthg seamicardkictes digiéo bepickedan théreasibr dauging thmoever to slide
further in the sliding direction from the first predetermined position while the retaining sheet and the

semicondu@¥F 8ietonik Ryt diGare Wushedl ligvardabaidenathesstidteo énintesed@ially further
in the sliding direction from.the firit predeterm&neﬂqposition, causing the further opened suction
ial

opening to SUAIBPHRO Rty Shedl'sEG T Mialy'fo SMSAA tAPRIARS BhaL: ABRHRY
semicondugfpydiedp he picked up fugher ipdhe slidipa slirestian femythe portign dear the first
predetermined position, and causing the collet to sequentially suction the remaining portion of the
semicondueipr digntbdreepickedfup. [i@02t]age froma positi on of the back end of
thecover inastateinwhichthecover cl osesthesucti onopening
at apositionthat deviates fromoverl appingw th acylindrical

surface of the outer circunference of the stage, an inclined

surface is provided, the inclined surface extending froma
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In the method of picking up the semiconductor die according to the present invention, it is preferable
that the pick-up step includes, when picking up the semiconductor die, causing the tip end of the cover
to advance up to the position equal to or higher than the upper end surface of the projection from the
contact surface, causing the cover to slide to a first predetermined position while the retaining sheet
and the semiconductor die to be picked up are pushed upward to open the suction opening
sequentially to the first predetermined position, causing the opened suction opening to suction the
retaining shggt P‘@W‘%ﬁtﬁ”é(ég SPARie ey Fﬁfar%'&'” r%‘&?%f@{“ éh%dsﬁg“%‘%frgde“%?r © {3e picked up
to a portion near the Tirst predetermined position,”noving the collet down immediately above the
semicondugigt die 19 e pipker aicte HCHtRe agmicQhictrRdln Webe B tup gherggfter causing
the cover to slide further in the sliding direction from the first predetermined position while the retaining
sheet and thestattordudtacdie endewsiekediupkaneguphetaipwaidcionzhert the diction beening
sequentially further in the sliding direction from the first predetermined position, and causing the further
opened suctiB¥pentind® i0hQhé kétdfin@ sRESUEHueAtibly RP&SpdraR BEGEtEMIng sheet from
the semiconductor di%o(gle pickedfl#w)cfurtpetr iréthe slidiE%g{rection from Eheeé?fortion n?%rctehe first

predetermir?égaegésﬂgon. '[ Oeﬁ]sur the met o%loo\f%ric ing ub%hoeogé)rﬁfcon Ucfordie according to

the presentiguatiog. st meferabla hah e Riskeup StBP Sirdvdes Wiep Biaking URithe an
semiconductor die, causing the collet to sequentially suction the semiconductor die to be picked up as
the retaining dheeb &t sexpertiady Isephated drdnadiee sEntibendlictdr dig torlmopiekaddip imea state in
which the collet holds the semiconductor die to be picked up. It is also preferable to move the collet
upward, wheRGJitiiR§ up4hé 8eRhiconductor die, in synchronization as the tip end of the cover is
advanced L#g t8 t%%position equal to or higher than the upper end surface of the projection from the
contact sur 23] It is preferable that the projection of the semiconductor die pick-up

apparatus using thg qgthadof picdriye ths S&ﬂlicﬁ'i“élk@%di?p%%%@iﬂg @658@??@"&%%”“0”

includes two side projections respectively provided along linearly extending opposing sections of the
circumfererttiabegge sétite suntientapeming, tthé supticat kolablircltida fouarprinmarlyihodes amanged at
four corners of a rectangular region that includes the end of the suction opening which the tip end of

the cover nfVak &Id¥er kG ank HaldyesmaHd &98a¥ 4 PorftidhRSI%he SRIE AIBjecBBh8Cvo facing

sides of the reﬂan gl:iars r?g%ion Peirnq R%ralgzrllvyiﬂl Vllensi e 8F]ojeﬁti(])rés, ?v¥| teh oftr rCectal?guIar
region in a girectd perp i@H&" 15 AHirethion iR WNEh Hrd A0S o%ening eXtenddii§ s%bstantially

the same ag gavidy et thergmicendiyssdiedodie Ripked UPf AlNPSAINGY up t he

retaining sheet withrespect tothecontact surface. It isalso
preferable that a stepped portion is provided, the stepped
portion extending fromthe inclined surface to the outer
ci rcunference surface of the stage al ong t he contact surface,
and an angl e of a surface i ncluding the edge and t he si de edge
of the stepped portion at the outer circunference of the stage
with respect to the contact surface is greater than an
i nclination angl e of the surface of the cover that is opposite
of the surface pushing up the retaining sheet with respect to
t he contact surface.
[ 0019]

A nmet hod of picking up a sem conductor die according to

t he present i nventionis a method of picking up a sen conduct or

11



rectangular region in the direction in which the suction opening extends is substantially the same as a
length of the semiconductor die to be picked up, and the alignment step includes aligning the positions
of the semiconductor die to be picked up such that four corners of the semiconductor die to be picked
up respectively come above the primary holes. Effects of Invention [0024] The present invention
provides an effect of facilitating picking up of a thinner semiconductor die using the semiconductor die
pick-up apparatus. BRIEF DESCRIPTION OF DRAWINGS [0025] FIG. 1 is an explanatory

;fl‘jgtrrz;'i‘n‘"“8F8.“%%§|"|"%f8rPga h‘?dﬁiog"f‘ ﬁ?tﬁ‘éﬁ“%%'%‘%et si QE 'G- 8457 SARIRNELRY 4lioram
g semiconductor dice attached to the’retaining sheet.

pi ck-up apparatus for picking up a sem conductor die applied
to the retaining sheet, the apparatus including: a stage

I ncludi ng a contact surface configured to be in close contact
wi t h one surface of the retaining sheet, the one surface bei ng
opposite of another surface to which sem conductor dice are
appl i ed; a suction opening provided in the contact surface; a
cover provided for the stage so as to allowa tip end of the
cover on a cl osi ng si de of the sucti on openingto advance freely
fromthe contact surface, and configured to slide along the
contact surface to open and close the suction opening; a
proj ectionarrangedal ongacircunferential edge of the suction
openi ng and projects fromthe contact surface; suction holes
provided in the contact surface on a side of an outer
circunference of the stage fromthe projection; and a coll et
configured to suction a sem conductor die, the nethod is
provided with: an alignnment step of, when picking up the
sem conduct or di e, aligning positions of the sem conductor die
tobepickedupinastateinwhichat | east aportionof acontour
of the sem conductor die to be picked up sticks out fromthe
projection toward t he outer circunference of the stage; and a
pi ck-up step of picking up the sem conductor di e by sucti oni ng
the retaining sheet at the portion sticking out fromthe
projectiontowardthe outer circunference of the stageintothe
suction holes, causing the tip end of the cover to advance up
to a position equal to or higher than an upper end surface of

the projection fromthe contact surface, causing the cover to

12



FIG. 3 is an explanatory diagram illustrating a configuration of a wafer holder. FIG. 4 is an explanatory
diagram illustrating a configuration of a semiconductor die pick-up apparatus according to an
embodiment of the present invention. FIG. 5 is a perspective view illustrating a stage of the
semiconductor die pick-up apparatus according to the embodiment of the present invention. FIG.
6 isaperspective view illustrating an upper surface of the stage of the semiconductor die pick-up
apparatus according to the embodiment of the present invention. FIG. 7 is a plan view illustrating

tehrﬁbuop dﬁ;rei%f;‘ eO\fA}ﬂei PRSP SPICRY ALY g R HR ARRRAER AP LM%
present invention.
be picked up are pushed upward to open the suction opening
sequenti al | y, causi ngthe opened sucti on openingtosuctionthe
retai ning sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up, and causing the
collet to suction the sem conductor die to be picked up.
[ 0020]

In the nethod of picking up the sem conductor die
according to the present invention, it is preferable that the
pi ck-up step i ncl udes, when pi cking up the sem conductor die,
causing the tip end of the cover to advance up to the position
equal to or higher than the upper end surface of the projection
fromthe contact surface, causing the cover toslidetoafirst
predeterm ned position while the retaining sheet and the
sem conduct or di e to be pi cked up are pushed upward t o open t he
suction opening sequentially to the first predeterm ned
posi tion, causing the opened suction opening to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up to a portion near
the first predeterm ned position, noving the collet down
i medi atel y above the sem conductor die to be picked up to
suction a portion of the sem conductor die to be picked up,
thereafter causing the cover to slide further in the sliding
direction fromthe first predeterm ned position while the
retai ni ng sheet and t he sem conductor die to be picked up are
pushed upward t o open t he sucti on openi ng sequentially further

intheslidingdirectionfromthefirst predeterm ned position,

13



FIG. 8 is an explanatory diagram illustrating a state before a slider driving mechanism of the
semiconductor die pick-up apparatus according to the embodiment of the present invention starts its
operation. FIG. 9 is an explanatory diagram illustrating a state in which the stage for a
semiconductor die is aligned with the semiconductor die in the semiconductor die pick-up apparatus
according to the embodiment of the present invention. FIG. 10 is an explanatory diagram
illustrating a state in which a vacuum is produced within the stage of the semiconductor die pick-up

apparatus aceqrqing to e embpgiment ol te, PLeRent klventign; g FIS<HES 3hexpignatory
rating pIO en on

diagram illustrafing a state in which a ti of a cover of the semi Lctor die pick-up apparatus

according te fiepRbegdinearieel WedquesentdnyYsNtcan saheacediim ceeeniaciiyriacget  FIG. 12
is an explanatory diagram illustrating a state in which the tip end of the cover of the semiconductor die
pick-up apparate aeceeting tnthecérmbatlimért bethe pkeskopifvertibarisi advaecetiflimthe contact
surface. FIG. 13 is an explanatory diagram illustrating a state in which the cover of the

semiconduétbf 8fet pieklub Patdteis RREbIMRY Bedfe dhiBodinteHt 0P HIRIBieERt M@ntion slides to a
o i T R R T e
the first positiQfhi ni ng portion of the seniconductor die to be picked up.

[ 0021]

In the nethod of picking up the sem conductor die
according to the present invention, it is preferable that the
pi ck-up step i ncl udes, when pi cking up the sem conductor die,
causing the tip end of the cover to advance up to the position
equal to or higher than the upper end surface of the projection
fromthe contact surface, causing the cover toslidetoafirst
predeterm ned position while the retaining sheet and the
sem conduct or di e to be pi cked up are pushed upward t o open t he
suction opening sequentially to the first predeterm ned
posi tion, causing the opened suction opening to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up to a portion near
the first predeterm ned position, noving the collet down
i medi atel y above the sem conductor die to be picked up to
suction the sem conductor die to be picked up, thereafter
causingthecover toslidefurther intheslidingdirectionfrom
the first predeterm ned position while the retaining sheet and
t he sem conductor di e to be pi cked up are pushed upward t o open
the suction opening sequentially further in the sliding

direction fromthe first predeterm ned position, and causi ng

14



FIG. 15 is an explanatory diagram illustrating a state in which a collet moves down to the
semiconductor die after the cover of the semiconductor die pick-up apparatus according to the
embodiment of the present invention slides to the first position. FIG. 16 is an explanatory diagram
illustrating a state in which the collet of the semiconductor die pick-up apparatus according to the
embodiment of the present invention has picked up the semiconductor die. FIG. 17 is an
explanatory diagram illustrating a state in which the collet moves down to the semiconductor die after

the cover of e semicRuducipLdie kP bR ASEOLINAlp. ¢ dlerentemBediman i the

present invention sli st position. IS arr explanatory diagram illustrating & state in

which the celiridnowesdewnita e semicongaeior dig aier 66 ieg ththarmicongueiopdie is
aligned with the semiconductor die and a vacuum is produced within stage in the semiconductor die
pick-up appaeatus @edoxding tala elifferebeempbodeentf fthwe phesent mvieheos) | di RS, 19 is an
explanatory diagram illustrating a state in which the tip end of the cover of the semiconductor die

pick-up appar4tes HdceBrdin@ B tHaediReFdnt @mbiRAhehhsr thestEs@t8ARRION i8@@vanced from a

contact surface, ., .
posi tion.

[0022]

In the nethod of picking up the sem conductor die
according to the present invention, it is preferable that the
pi ck-up step i ncl udes, when pi cking up the sem conductor die,
causing the collet to sequentially suction the sem conduct or
die to be picked up as the retaining sheet is sequentially
separated fromt he sem conductor dieto be pickedupinastate
in which the collet holds the sem conductor die to be picked
up. It is also preferable to nove the collet upward, when
pi cki ng up t he sem conductor die, i nsynchronizationasthetip
end of t he cover i s advanceduptothe positionequal toor higher
than t he upper end surface of the projection fromthe contact
surf ace.

[ 0023]

It ispreferablethat the projectionof the sem conduct or
di e pick-up apparatus using the nethod of picking up the
sem conductor di e according to the present invention includes
two side projections respectively provided along linearly
ext endi ng opposi ng sections of the circunferential edge of the
suct i on openi ng, the suction hol es i nclude four prinmary hol es
arranged at four corners of arectangul ar regi on that includes

the end of the suction opening which the tip end of the cover

15



FIG. 20 is an explanatory diagram illustrating a state in which the cover of the semiconductor die
pick-up apparatus according to the different embodiment of the present invention slides. FIG. 21 is
a plan view illustrating an arrangement of projections on the upper surface of the stage of the
semiconductor die pick-up apparatus according to a different embodiment of the present invention.
FIG. 22 is a plan view illustrating an arrangement of projections on the upper surface of the stage of
the semiconductor die pick-up apparatus according to the different embodiment of the present

invention. \}:Igﬁ %3 ;bsea q%n veavdé/\%?raqw%%gpgfer éjé%z prégﬁ atgge f{t}a g{nﬁﬁconductor

die pick-up apparatus %ecordin rent embodiment 6 sent |nven ion. G. 24 is an

explanatorygliggeas ilbisy atinge piee Hgmca“e@%ﬂqqeefqrém afmrRdycie G ipaligged with the
r

semiconductor die in the semiconductor die pick-up apparatus according to the different embodiment
of the presgraiimidrgionai t h FiR 25 deaprexjpiartatonysdiagramdtiiisohting e skaté anghlchra vacuum

is produced within the stage of the semiconductor die pick-up apparatus accordlv\% to the dlfferent
embod|mer{t%9'tr%‘dré‘sén@“ir{\)%‘?ﬁlbﬁn perpendi cular toadirectioninwhic

suction openi ng extends is substantially the same as a width
of the sem conductor die to be picked up, a length of the
rectangul ar regioninthedirectioninwhichthesuctionopening
extends is substantially the same as a length of the
sem conductor die to be picked up, and the alignnent step
i ncl udes al i gni ng the positions of the sem conductor dieto be
pi cked up such that four corners of the sem conductor die to
be picked up respectively come above the prinmary hol es.
Ef fects of Invention
[ 0024]

The present i nvention provi des an effect of facilitating
pi cking up of a thinner sem conductor die using the

sem conductor di e pick-up apparat us.

BRI EF DESCRI PTI ON OF DRAW NGS

[ 0025]

FIG 1 is an explanatory diagramillustrating a wafer
attached to a retaining sheet.

FIG 2 is an explanatory diagramillustrating
sem conductor dice attached to the retaining sheet.

FIG 3 is an explanatory diagramillustrating a
configuration of a wafer hol der.

FIG 4 is an explanatory diagramillustrating a
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FIG. 26 is an explanatory diagram illustrating a state in which the tip end of the cover of the
semiconductor die pick-up apparatus according to the different embodiment of the present invention is
advanced from a contact surface. FIG. 27 is an explanatory diagram illustrating a state in which
the cover of the semiconductor die pick-up apparatus according to the different embodiment of the
present invention slides to the first position. FIG. 28 is an explanatory diagram illustrating a state
in which the collet moves down to the semiconductor die after the cover of the semiconductor die

posiion. - Ct GBS o e SRRt & e Wb T St ot the
semiconduget diedRifly UPRPRRIais GECREI b therdiffgiess eAtbqdipent pidhe present invention
picks up the semiconductor die. FIG. 30 is a cross-sectional view illustrating the cover and a
sliding groove of th&k€mibonduatqredie pédkd-upy appaeatus| dacstding ito the eshilaginodntt dfehe present
invention. Fslce;'m?%(i)snglE)cl:atmo\r/i%vivglg?té?(tjnugpagp%rg?g eurgegéggr di ngtothe enbodi nent
of the present invention.
FIG 6isaperspectiveviewillustratinganupper surface
of the stage of the sem conductor die pick-up apparatus
according to the enbodi nent of the present invention.
FIG 7 is aplanviewillustrating the upper surface of
t he st age of the sem conductor di e pi ck-up appar atus accordi ng
to the enbodi nent of the present invention.
FIG 8 is an explanatory diagramillustrating a state
before a slider driving nechani smof the sem conductor die
pi ck-up apparatus according to the enbodi nent of the present
i nvention starts its operation.
FIG 9is an explanatory diagramillustrating astatein
whi ch the stage for a sem conductor die is aligned with the
sem conductor die in the sem conductor die pick-up apparatus
according to the enbodi nent of the present invention.
FIG 10 is an explanatory diagramillustrating a state
in which a vacuumis produced within the stage of the
sem conduct or di e pi ck- up appar at us accordi ngtothe enbodi nent
of the present invention.
FIG 11 is an explanatory diagramillustrating a state
inwhichatipend of acover of the sem conductor di e pick-up

appar at us accordi ng to t he enbodi nent of the present i nvention

is advanced from a contact surface.
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longitudinal grooves, holes, and side projections on the upper surface of the stage of the
semiconductor die pick-up apparatus according to a different embodiment of the present invention.
FIG. 32 is a cross-sectional view illustrating the cover and the sliding groove of the semiconductor die
pick-up apparatus according to a different embodiment of the present invention. DESCRIPTION OF
EMBODIMENTS [0026] Hereinafter, embodiments according to the present invention will be
described with reference to the drawings. Before describing a semiconductor die pick-up apparatus

according to the prer_ﬁeat ig_\fqtié)narﬁl \%?;Ssrivgenr%?gm?rfg&ggﬁﬁrgqqlIb&sq?sgqiibﬁ ) éssikl%f%t%ated in FIG.

1, a die attachment film 12a"and an a are applied to aback surface of a

wafer 11, apg {gi die afrchmeehdnfl2aanbihng relinig SEREE b4 @ik aBaded [ akoefgllic ring 13.

The thickness of the thin wafer 11 of recent years is on the order of 15 pm, the thickness of the die
attachmentditpdr2at afssveadyeansgst sormbe/rearb dathmerangd ftdme toe2@ pm, axwetitel thitkness of
the retaining sheet is on the order of 100 pm. The wafer 11 is handled in a manner attached to the
metallic rind 233¢ireieasle biathhBat fIANLAS tnd4hE R ining sheet 12 interposed therebetween
as described aboveFl'I'aen gs.illustrated ir] FIG. 2 thee{vafer 11 anp the die ttachmen% fil{n 12a are

) . o hiRa QL €X aatdtrx L agram i L ustr ?lngna st.at e .
diced with a dicing saw orjt e like from a'tront surface 1n a=dicing step, resulting Yn Semiconductor dice

15 each hayiRghe che AHachaIrst N 13raliapnediuadrsk racs triagd. Agphrdaoag 14 that

has been produced in the dicing is provided between the semiconductor dice 15 and the die
attachmentditros ri@angvhite tthne depto df thentuteih gée 1grisseich that g neéacdes hipdetson of the
retaining sheet 12 through the semiconductor dice 15, the retaining sheet 12 is not cut off, and the
semicondu@of Hicei15P8® fetf@Red with the retaining sheet 12. [0027]

FIG 14 is an explanatory diagramillustrating a state
i n which the cover of the sem conductor di e pick-up apparat us
according to the enbodi nent of the present invention slidesto
the first position.

FIG 15 is an explanatory diagramillustrating a state
i nwhichacollet noves down to the sem conductor die after the
cover of the sem conductor die pick-up apparatus according to
t he enbodi nent of the present invention slides to the first
posi tion.

FIG 16 is an explanatory diagramillustrating a state
i nwhichthe collet of the sem conductor di e pi ck-up appar at us
accordi ng to t he enbodi ment of the present i nventi on has pi cked
up the sem conductor die.

FIG 17 is an explanatory diagramillustrating a state
i n which the coll et noves down to the sem conductor die after
t he cover of the sem conductor di e pi ck-up appar atus accordi ng
to a different enbodi nent of the present invention slides to
the first position.

FIG 18 is an explanatory diagramillustrating a state

18



The semiconductor dice 15 to which the die attachment films 12a, the retaining sheet 12, and the ring
13 are attached in this manner are attached to a wafer holder 10 as illustrated in FIG. 3(a) and FIG.
3(b). The wafer holder 10 is provided with an annular expand ring 16 having a flange, and a ring holder
17 that secures the ring 13 on the flange of the expand ring 16. The ring holder 17 is driven along a
direction of approach and retraction with respect to the flange of the expand ring 16 by a ring holder
driving unit that is not depicted. An inner diameter of the expand ring 16 is greater than a diameter of
the wafer haying,t IcO tor di aranged, t X i a pred ined
thickness, ir@%hgaﬁggé p[)er%f/?dge[d dj!ﬁ?t\é]le e @Aﬁxéda?n ?}rslggl%ﬁgr{s(? ﬁf#é?&gzoj oﬁﬂasn gﬁﬁrg{ljrface ona
side away fgprg they eetptsing plaeeleld s@Aa e Priee QUtvard Ry, 3 pHter gircumference of the
expand ring 16 on a side of the retaining sheet 12 is configured as a curved surface so that the
retaining sheetrl 2 @adui expandedsch@othiye whem stachody deslregairing shieay @2ito thbeexpand ring
16. Moreover, the wafer holder 10 is configured to be movable in a direction along the surface of the
retaining she@fM 8 YW GLfEr K818 PhEHzdHaPRRABh U IVASS OhE i i§ AoRdepickéd.80628]  As
illustrated in_E %‘d‘fi)’(r%r%'ecg?tatgﬁng sheg%% agﬁl\i/eednp the semiconductor dice 15 is substantially flat
10d291° " FIG.

before set 16 the expand ring 16. 4584 é)lggram illustrating a configuration of a

semiconductor die picisuPaPpayaiis QP PaAHITHNGIingRRROHIMaNOf 1§ AEPSens inyeation,

showing a state in which stacked bodies of the die attachment film 12a and the semiconductor die 15
applied to the nefteinimg Bhdadt 1 2 adeddet tretiv®gemicbriche e diecpiokiuwpt appdragys HOG. Up this state,
the ring holder 17 moves downward onto the ring 13, and a tensile force of the retaining sheet 12 is

adjusted by2RRasHg's REeehdinghi@ UM eof blUERIE AMSITRP RIBR eRhahBFiRY 86 Ftiudes a

step betwecler}] an upper sygac%ylvgﬂ Cvxékgjcl? }i})e retaing)n sr&%etsﬂ i§ br%ught into contact and a surface
of the flange, WHER the rng 135¢ pressed agalnsa{ thie Suftste o%'{heaffarige, the retaining sheet 12 is

expanded along the-pgvedsyriacePidRe|uRRSE BRI fdhadPrndSingats Ry aa amguat of the

step between the upper surface and the surface of the flange of the expand ring 16. For this reason, a
tensile force dinshtethotitwerdbyieomothet ¢enteenf tenetainiog sheetps ekededaypieatetasning sheet
12 securedgg\ctgsdeixrﬁ)gntdoritnﬂe di ff erent enbodi nent of the present i nvention
sl i des.
FIG 21 is a plan view illustrating an arrangenent of
proj ections on the upper surface of the stage of the
sem conduct or di e pick-up apparatus according to a different
enbodi nent of the present invention.
FIG 22 is a plan view illustrating an arrangenent of
proj ections on the upper surface of the stage of the
sem conduct or di e pi ck-up apparatus accordingtothe different
enbodi nent of the present invention.
FIG 23 is aplanviewillustrating the upper surface of
t he st age of the sem conductor di e pi ck-up appar atus accordi ng
to a different enbodi nent of the present invention.
FIG 24 is an explanatory diagramillustrating a state

I n which the stage for the sem conductor die is aligned with

the sem conductor die in the sem conductor die pick-up
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16. Further, as the retaining sheet 12 is expanded due to this tensile force, the gap between the
semiconductor dice 15 having the die attachment film 12a applied to the retaining sheet 12 increases.
[0030] The wafer holder 10 has a wafer holder horizontal direction driving unit 72 configured to
move the wafer holder 10 in a plane along the retaining sheet 12. The wafer holder horizontal direction
driving unit 72 can be configured, for example, to drive the wafer holder 10 horizontally with a motor
and a gear provided inside, or to move the wafer holder 10 in an Xl direction along a guide with a
driving sour, a_mot vid tside. R a er ho , there. is provided
a collet 18 (fg(;grﬁsl%ﬁr;égf?o é’?&%n&’g% rﬁgv%%ags%‘a?gkggpgeg@%/ §tﬂt)ié|%é8(]i?% ac ?ng]r‘?téﬂﬁ %gg rgttnd the
semicondugtpy digt 3 he collet 18 includes suction holes 19 for suctioning the semiconductor die 15
in a suction surface, and each of the suction holes 19 is connected to a vacuum apparatus 71.
Moreover, under th&Mafe2boider 40, ehark és ptavidedla atpga20] Ths stagfel 2Qisadisieat By a stage
vertical direction driving mechanism_73 in a vertical direction that is a direction of approach and
retraction with réBh&dt 18 tNEFHIMING sRERAYLC aPheWithhd Deftlodl &itédRnUriviftE mechanism 73 can
be configured, for ex%ra]gle to drive thq(gt& e 20 vert'&cally with a motortaonq el Qrgpliéjﬁ:d inside, or

to move thess?tra?gg% ver igélly 'aﬁ)r?d 8 gui e%&aé%ri\l}%gaggl?rrcg'sr&%h as a motor prowdetd outside.

[0031] Aatibntiaied IndFIG- e the 8588t 2G isRAYIdgA. With a cylindrical case 21 having, on its
upper surface, a contact surface 22 that is brought into close contact with the retaining sheet 12,
abase body 24 dispels€d d¥6aistdeaof tvepdaaesl oo ypaksitegyiram thelcostadisurfgca 22, and a driving

unit 25 attached to the base body 24 and configured to drive a slider driving mechanism 300 mounted
within the ch8eM CHhkHasé BEIYAf of e GRNGE 2 i$ RRRPIEUGERIstaHe SELRIRG thitYRat is not

depicted. The contact surface 22 is provided with a suctign opening 41. and the suction opening 41 is
peteawltl-f e e Gt tar b e VoA ol el i e el

suction openiigetl i BHe PEojasit ISR fhendeHfase: ProjaatigR 82 projecting from the contact

surface 22 are provided, and four primary holes 33a, 33b, 33c, and 33d and a plurality of subsidiary

holes 35 that are cdrFh@unated vath ax pltanat afrtiie diaagrednaid progidedtin nige aostaat surface 22
on a side of an outer circumference of the stage 20 from the side projections 31 and the end surface
projection 320 THal sdjddiRFRigRt Bf tHSideSiTbeRNEHS Berartt thePER SHRaBERAGBENSH 32 from

the contact sgrface can %otr&]tge or rrof RtS mm @r exagl%lle.l[%%%%]{ Ats iIJIlrJ]%trant{eld(i)n FIG. 6, the
contact sur%c%cfzd is p%wde Wiﬁ'l a sﬁdiﬁg groovg DT5R4: 7 rddEsdE 8)? fhe HINAELS S the cover
23, whose widthy isssylstaniially ithe sagesas thah of the cover 23, and that extends linearly and
outwardly
FIG 28 is an explanatory diagramillustrating a state
i n which the coll et noves down to the sem conductor die after
t he cover of the sem conductor di e pi ck-up apparatus accordi ng
tothe di fferent enbodi nent of the present invention slidesto
the first position.
FIG 29 is an explanatory diagramillustrating a state
i nwhichthe collet of the sem conductor di e pi ck-up appar at us
accordingto the di fferent enbodi nent of the present i nvention
pi cks up the sem conductor die.
FIG 30is across-sectional viewillustratingthe cover
and a sl i di ng groove of t he sem conduct or di e pi ck-up appar at us

according to the enbodi nent of the present invention.

FIG 31 is a plan view illustrating an arrangenent of
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from a side of an inner circumference to a side of the outer circumference of the stage. A surface of
the cover 23 on aside of a direction of moving closer to and away from an end surface 22k of the
sliding groove 22a on the side of the inner circumference of the stage is a tip end 23a of the cover 23,
a surface of the cover 23 facing toward a side surface 22h of the sliding groove 22a is a side surface
23b, and an end surface on a side opposite from the tip end 23a is a back end 23c. Further, two
communicating holes 37 communicated with the interior of the case 21 are provided in a bottom
surface 223’ the slidi 0 t ide of the ipper citcumfe f the h of the
side surfacatﬁ,sé%lgfhl{(;ﬂ ggrﬁr%urﬁa%é%%%les@ i%’in Hg s%ﬁg glr(?é %V(Trtﬁpt(é?e]gslég stur%agcﬁeb ggfﬁ of the
sliding grooygr2ac ansk a: Hufaeegeeaeh pldhapemaniNateg BpleHP ¢ RNESisHalthedp end 23a
of the cover 23 is in the same plane with the end surface 22k of the sliding groove 22a on the side of
the inner ciatiotderdntg ofathe siatjeeFenberianear the di/ot doen pruascating oles Bi7 pthere is
provided a connecting rib 36 whose upper surface is in the same plane with the bottom surface 22a' of
the sliding groove 226CF o3 2niSréas6PShe $BPEl 8NBAcK 0B Yhé IcoHREERTG MY 3918 ©R¥8Eed from the
contact surfacg %%q%yt e thickness of the ¢ virﬁé%. When thedt
ao

n L a1 oove 0 sen con L'f end 23a of the poyer 23 is in contact
with the end Strface 22 og{hegsl%ﬁng groove R the Side of the inner irburhtereRce of the stage,

the commuRisaHRG NAESaZC BFRIFPNETED VYIRS eQ\EH 2% RPEAMeRREoTUTare piriBs&pyver 23 isin
the same plane with the contact surface 22. [0033] As illustrated in FIG. 6, when the cover 23

slides in a direcdohiimdicated by an arrow in FIG. 6, the tip end 23a of the cover 23 moves away from
the end surface 22k of the sliding groove 22a on the side of the inner circumference of the stage, and
two regions appear: a hole region 43 communicated with the interior of the case 21 from the contact

surface 22, and a recessed regiorb%%aﬁﬁge%ﬁtiée_?e%r %\)E‘?\?I%Ct surface 22 to the upper surface

of the connecting rib 36. The hole Tegion essed region 44 together form an opening
section 42 thgpisgecessed from the contact surface 22, and are communicated with the interior of the
case 21. Thereforé, when a vacuum is produced by the vacuum apparatus 71 within the case 21, the
hole region 43 and Hexr eceaé¢d regiemdddhaecdrstide dineliopgning selctopd@saetboth in a vacuum
state. Specifically, the suction o(glgning 41 is a region that is recessed from the contact surface 22 and

communicatdty &ithitRe it tibr SrehEaseiaesh Wakt the 8pERiRGERCtiGh 1Des frmdd8Pthe sliding of

the cover 2]'% tperSéJct'orS] 0 Ie%In 41 ha\éin a rr?ﬁtac géjrlargslhgpei%f&he width of th<ta sliding groove 22a
and the Ieng% 25 RETRL' SUHERe D AT RE"L |(le|ng groove 294 B tHE SHRPE AeYRner

circumferenceQf /e SIS 10 Hee IPENEhe 3R Q) &t PRYET 23 WATESH thiBOKENAP EPTARIEHRLY Slides.

Therefore, the end surface 22k of the sliding groove 22a on the side of the inner circumference of the
stage correspaihds be aresnd sbdace 44a 0t thestuctivedpanifg@ 1, ltheasdieesatfaae BRbrof the sliding
groove 22a corresponds to a side surface 41b of the suction opening 41, and the opening section 42
correspondb ith B régRralfeftRINRAr V8 K& alifiwigis fResudoredSer@iga1eadheR, @hen the tip

end 23a ofrtgeﬁ%over (?!3 IS in ontactfyvith eng irﬁlcedZZK oftthe ﬁl)iding qroeren]?a on the side of
the inner cirftferdhce6ine s{%\d@ thE stctidh (5% ﬂg Jlfig}n 2yl st ,'Q {rthe tip end
23a of the qaygr s igidiStARL Ranthe snsh eutiaee, 2Rk g7 e SIIfNGPIGVe ?%g arsthe gidg of the
inner circumference of the stage, the suction opening 41 is in an open state. [0034]

t hi ckness of the thin wafer 11 of recent years is on the order

of 15 um, the thickness of the die attachment film 12a of recent

years is somewhere in the range from 5 to 20 uym, and the thickness

of the retaining sheet is on the order of 100 pym. The wafer

11 is handled in a manner attached tothe netallicring 13 with

the die attachnment film 12a and the retaining sheet 12

i nt erposed t herebetween as descri bed above. Then, as

illustratedin FIG 2, the wafer 11 and the di e attachnent film

l2a aredicedwithadicing sawor theli ke froma front surface
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As illustrated in FIG. 6, the band-plate shaped side projections 31 that project from the contact surface
22 are provided at the contact surface 22 along a rim of the both side surfaces 41b of the suction
opening 41. Further, the band-plate shaped end surface projection 32 of the same height as the side
projections 31 is provided at the contact surface 22 along a rim of the end surface 41a of the suction
opening 41. The end surface projection 32 is provided along an entire width of the suction opening 41,
and the side projections 31 and the end surface projection 32 integrally form a shape of a letter U or a

corners of 4 foRhd IO EHER 25 L Hee TEoa IR 2Lt iFe o el Qrrad which

a S surrace of the suction openin

the tip end 23 ofiteegavaE RREREVES Claserdoaanchanay remanddRestife ac@aciepast, as well as
a square whose two facing sides are parallel with the side projections 31. The rectangular region 38 is

in the samefshape ias thasddhittredutias deds for loel pokdd mpt Arddheividth anat thei Idegth of the
rectangular region 38 are substantially the same as those of the semiconductor die to be picked up.

Therefore,.\*i&ﬁ M"%%@iﬂd?ﬁn@?ﬁé% ' Usd Of idh Sl ﬂﬁﬁo&i‘ﬂéndth@ &bhe PR fde{'ﬁJr corners
of the Sem'ioééc!ua%ﬂ'leel?ﬁﬁ %f% é’{%%‘? %%%Ocr;hes.ppadg%erﬁ’q?ﬂ'\éeg'utghc?ﬂtg{ S 9f the pripary holes
ur S of t it a

33a-33d. Furthér, as the wi e suction opening Irection perpendicularto a sﬁding
direction, and ghrinjesvalpeyren deasynting QRaBRg 13 eHB Sife PHYCSEART 3hanetasy opposite

surface in the direction perpendicular to the sliding direction are smaller than the width of the
semiconductocdiel B, when pesinomngghes bge 2@such thatt tlreufounfcbrnearaf theesemiconductor

die 15 to be picked up correspond respectively to the centers of the primary holes 33a-33d, a side
surface 1556Mhediediublio? 8id A REBckS bat ferh 4 RidOBf1RE BuMIr&litRiehée of the
stage 20 frirBé?%jide projections 31, or toward a side opposite from the suction opening 41.
Moreover, as the end surface projection 32 is included in the rectangular region 38, and the primary

holes 33a and 33b gfR.a5aRYRG AR EEIER CaPesite BORbhgHUSHOR vPeding 4t Pht et surface

projection 32, when positioning the stage 20 such that the four corners of the semiconductor die 15 to
be picked upi damegimd téepecivalyniortestesderd af thean drintreeryr holgs13BaB38datat thrbed 15a of the
semiconductor die 15 sticks out toward a side of the outer circumference of the stage 20 from the end
surface projedtioni 32 BN ard £sild Gshttd RotnAé 8LCABh dpentfyasi | | ustrat ed

in FIG 3(a) and FIG 3(b). The wafer holder 10 is provided
wi t h an annul ar expand ring 16 having afl ange, and ari ng hol der
17 that secures the ring 13 on the flange of the expand ring
16. Thering holder 17 is driven along a direction of approach
and retraction with respect to the flange of the expand ring
16 by aring holder drivingunit that i s not depicted. Aninner
di ameter of the expand ring 16 is greater than a di aneter of
t he waf er havi ng t he sem conduct or di ce 15 arranged, t he expand
ring 16 has a predeterm ned thickness, and the flange is
provi ded outside the expand ring 16 and attached on an end
surface on a side away fromthe retaining sheet 12 so as to
proj ect outward. Further, anouter circunference of the expand
ring 16 on a side of the retaining sheet 12 is configured as
a curved surface so that the retaining sheet 12 can be expanded

snoot hl y when attaching the retai ning sheet 12 to the expand
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[0036] Further, as illustrated in FIG. 7, the oval subsidiary holes 35 are respectively provided
between the primary holes 33b and 33c and between the primary holes 33a and 33d on a side of the
outer circumference of the stage of the side projections 31 or on the side opposite from the suction
opening 41. The subsidiary holes are provided so as to adjacent to the side of the outer circumference
of the stage of the side projections 31. Similarly, the oval subsidiary holes 35 are also provided
between the primary holes 33a and 33b on a side of the outer circumference of the stage of the end
surface projection 32 or e side o ite from the ion.qopenin H ape, of the
rectangularjrrleé{%nfdé is ﬁ@t}%eoc%ggarﬁgqg\ééoﬁoIbg?t;]&gélgoar#ej:)a{sétf%?ﬁg fh {%e%&?cgﬁdﬁgor die 15,
and can be @ g7 Sushathatitbe fowrranery of Hee Semiserduetarilier ka i be Rigkatown
respectively fall within regions of the primary holes 33a-33d when positioning the stage 20. Further,
the rectangliarirggloma@Bararhictiele holeiazbatpaltion peéthe sidechrojectignerdlt, drtathe length of the
cover 23 of the side projections 31 along the sliding direction can be long, extending beyond the
rectangularﬂ@bioﬂ%‘ﬁ.‘i\il@r‘éover, the shape of the primary holes 33a-33d can be circular or in a
different sh@B%z\g/ ile it is described that the subsidiary holes 35 are provided so as to adjacent to the
side of the outer circumference of the stage of the side projections 31 and the end surface projection
32, the subsidiary heles 35 gap bgrastangedrsush thabihe regionsadhaisgsidipsgnoles 35
respectively overlap with the regions that the side surface 15b and the tip end 15a of the
semiconducetpptlieelb siick et respeciveduitomrthdisice ffojecions Bt amd thed éryd Sudidce projection
32 toward the side of the outer circumference of the stage. [0037] As illustrated in FIG. 5, the
sliding grooR8f2a€exa8hdihg tbhi8rceheadide bf tHe dter circumference of the stage 20 is provided
with an incIEgg%%lrlface 22b that continues from the bottom surface 22a’ of the sliding groove 22a. The
bottom surfac ' of the sliding groove 22a extends substantially parallelly with the contact surface
22, at a position thatdges Mot seachp sYingrcAl puaGeef th UURLHIGUGIEERNGSOIdhe stage 20, to
an end portion 22c at a position on the side of the inner circumference of the stage from a position of
the back ersie28ccointieciover @8 én pistkteup vdpglathet csvel @3 cdoses therguctiontdpening 41. The
end portion 22c is linear, and the back end 23c of the cover 23 slightly projects to the side of the outer
circumfererReRFdhaBHgO Dot fsNRHE TR p YA Pl ths RAWNRD R ovE3IR) inaWteIn which the

cover 23 is closed. The inglined surface 22b is inclined downward from the end portion 22c¢ of the
S N AR et T EVE RS

sliding groove r'Jr?osit% d ontact surface t sides of the

inclined suriaGe 2gh uife SWiiaceI S2hihaH ISl 6 saBerRipas Mithgnendde styfage.22Rof the

sliding groove
to the sem conduct or di e pi ck-up apparatus 100. Inthis state,

thering hol der 17 noves downward ontothering 13, andatensile
force of the retaining sheet 12 is adjusted by adjusting a
descendi ng anmount (or push-in anpbunt). As the expand ring 16
i ncl udes a step between an upper surface with which the

retaining sheet 12 is brought i nto contact and a surface of the
flange, when the ring 13 is pressed agai nst the surface of the
flange, the retaining sheet 12 is expanded al ong the curved
surface of the upper portion of the expand ring 16 by an anount
of the step between the upper surface and the surface of the
fl ange of the expandring 16. For this reason, atensile force
directed outwardly fromthe center of the retaining sheet is

exerted on the retaining sheet 12 secured on the expand ring
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22a. The side surface 22j and the side surface 23b of the cover 23 constitute a sliding surface. Aline of
intersectionbetween the inclined surface 22b and the bottom surface 22a’ of the sliding groove 22a
constitutes a linear ridge line 22d that extends perpendicular to the sliding direction of the cover 23.
[0038] As illustrated in FIG. 4, according to the semiconductor die pick-up apparatus 100 of this
embodiment, the stage 20 is provided therein with the slider driving mechanism 300 configured to
cause a slider 332 to which the cover 23 is rotatably attached to slide. The slider driving mechanism.
300 is constituted wafirstli 6 drjv y. the driving,unit 25 o,th sg,hody 24 of the
stage 20 in %%éirecﬁggrjr?g% iﬁpﬁaogléhﬁén{jder(é:tggéﬁor}g/vslt ér%gp(lelg; Itog tﬁgﬁ%ﬁg%#s%pfgcggzgﬁ a ép::iston 370
slidably attachiedlitp dhegiase, 24 1 the 51888 e RNthers Bakiredria @Paraah @ad Keact Wigh respect to
the contact surface 22; a stopper 321a provided within the case 21 and engaged with a flange 371 of
the piston I70esateredttictahoearneht biMHE2piseppB7@ th thee thectiet af approashestd ds2raction with
respect to the contact surface 22; a spring 373 that couples the first link 326 with the piston 370 in the
direction of 'appf&REHENd retraction with respect to the contact surface 22; a guide rail 331 attached to
the piston 37 daﬂﬂ extends along a direction that is substantially parallel with the contact surface 22
and which the suction opening 41 extends; the slider 332 slidably attached to the guide rail 331; and a
second link 329 rotgigbly@ifagheddodBe pisiom 340 yvitkha ein B3 deaupiRs thegidsr 332 with the first
link 326, and configured to convert, when the piston 370 is brought into contact with the stopper 321a,
movement di thedirstdmld82& imtheudiréctish obapprgarck dridoretmactionheitivaé sedidd diee contact
surface 22 into movement of the slider 332 along the guide rail 331. The slider 332 is attached with a
cylindrical ph? 330 tAaP bRAdd! 268y BhRidie bRkRiicoBtHRedudn ofBSinged 18artCh d8hstantially
U-shaped CHct)orL{t zt%%ttia lpr%\llig%% {r} an acr{pizv?if r(;:‘xtenrﬂing ffgmctarl\e t] er(l:d %13? oa FréedcogerrZS to a side
closing the suction"opening 417s rOtatab y engageéjwit thé pin 33 .eFur9ner, e Case 221s connected
to the vacugR-ARNAsatYS /draFbCPREOHEREPURB IRt YAQHEM isdiedresdvpersin. i3 The
second link 329 couples the slider 332 with the first link 326 in a manner that a pin 327 provided for
one end is firet antgesr epyagedet gnosvd S26aroft therfosEinkhd2@pdred ahdndageb@entrgroove
329a provided for the other end sandwiches a pin 330a of the slider 332. Within the driving unit 25, a
motor 381 fBRofEr&in ekl aeR HADRP@ehERisth BD0as Attakhed SRYACANSBBH iAToAtact with a
roller 326¢ %&ovided for a,tgﬁ %nd of a.shaft 326b of the firs(;)link 3%%%3 attfflche?(’ihténi %rota ional axis of

the motor 3 tfbr04%ﬁ OVl &l eti Iegeaibovelfrt & Efider? rR/Yr?g Mechanish ORlensthe

;TJ?]‘C’aeC”;e”t phibedirstling 36 Hethedigeatioaroflapriaash go eetraefiquwith 58SREM tadhe contact
a stacked body of the die attachnent film 12a and the
sem conductor die 15. The collet 18 i ncl udes suction hol es 19
for suctioning the sem conductor die 15 in a suction surface,
and each of the suction holes 19 is connected to a vacuum
apparatus 71. Moreover, under the wafer holder 10, there is
provi ded a stage 20. The stage 20is driven by a stage verti cal
directiondriving nechanism73 in avertical directionthat is
a direction of approach and retraction with respect to the
retaining sheet 12. The stage vertical direction driving
nmechani sm73 can be confi gured, for exanple, todrivethe stage
20 vertically with a notor and a gear provided inside, or to

nove t he stage 20 vertically al ong a guidewi th adriving source

such as a notor provided outside.
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22 into movement that causes the slider 332 to move in parallel with the contact surface 22 by the
L-shaped second link 329. Accordingly, it is possible to realize a mechanism having a compact
configuration, which can be contained within the cylindrical case 21. [0041] As illustrated in FIG. 4,
the semiconductor die pick-up apparatus 100 is provided with a control unit 70 that is a computer
having a CPU and the like therein, and the driving unit 25, the vacuum apparatus 71, the collet 18 and
the wafer holder horizontal direction driving unit 72, and the stage vertical direction driving mechanism
73 are conlle%?]%c:go the control unit 70. The driving unit 25, the vacuum apparatus 71, the collet 18
and the wafer holder horizontal direction driving unit 72, and the stage vertical direction driving
mechanism 73 are aach cppigyregdda hendryen bgsedn acagumandiaitpriged fem e ¢pntrol unit
70. Here, alternate long and short dash lines in FIG. 4 indicate signal lines that connect the control unit
70 with the ariwirg it 28 athecaorud dpparatgs 7dn thé sollepEd asdrtheewmfenholer dotizontal
direction driving unit 72, and the stage vertical direction driving mechanism 73, respectively. [0042]

Next, an opRHatlRCEr prkingthbSsOmRHHaLA B Gi€ L9 ARG RE HidvatiBdhAteheliId D2&A8n its back

surface from,the retajning sheet 12 a tacked bqdy integral with the die attachment film 12a by the
emiconducl e Pk U AR 200 TS S0 Bt i bl S ts (o6 SERAAL from FIG. &

to FIG. 16. FlG@n?t hiS cthtRler Wuanddd @4 inblG- dFishomgsiaies in&epickcrearegation, and

(a) in each figure is a plan view illustrating the contact surface 22 with a solid line and the
semicondudtbedieaBedispdge @ theaadn ewthf argaktetateolodigi arel shaat dds liok.i Wenegthe collet 18
is not illustrated in (a) in each figure. In each figure, (b) shows a cross section of a surface including
the commuAREHARG hBB3IP dHIURE L Y diRlyhEIB8 IRFeIRLsliding BikREBNRAIMe 2HveF 23 of the
stage 20, a?% not a.cros ection of aCsHéfgcte |ncluS in tepefgrlmary holes. ?{Ba*ﬁ%g lll)lét [%%%Itlons of the

primary holes 833 $4Firrne sﬁlo%é Afoction 8f the' ¢ s 's&%tgmially the same as those of

the subsidig¥hilgedd, ardéhersiradrdisaiedduetiereferepes ideryalh 332 and @b @k shown in

parentheses after the reference numeral 35 so that their functions can be described. In each figure, (c)
shows a cragseseatigridf, asswifadesis tivg Watihogiesttiog dflthes coyen2d iachidihg $leel suibisidiary holes
35 near the substantial center of the suction opening 41, and not a cross section of a surface including
the primary@hdiey 88a 3L Wil &F(H)In DalH Stk @ NMbid\rRerC pasiashs SHfHeASEMAR holes

33a-33d in the vr\]/idth (;ilrer%tiofn ?hthe cover 2&3 are %lﬂ%staﬂ 'allélthdeesame. as gllos% ofattlme srlljgsidiary
holes 35, and M eford iMHicate eoyc'{’he fefereRE HuUMerats 33a%hd 33h e 'SRBR N Sarentheses

after the referepRe BUNER! S 58Tt ik BYEissean PRy 4eS5HRefk cont act surface
22 are provided, and four primry holes 33a, 33b, 33c, and 33d
and a plurality of subsidiary holes 35 that are comuni cat ed
with an interior of the case 21 are provided in the contact
surface 22 on a side of an outer circunference of the stage 20
fromthe side projections 31 and t he end surface projection 32.
The projection height of the side projections 31 and the end
surface projection 32 fromthe contact surface can be on the
order of 0.3 mm for exanple.
[ 0032]

As illustrated in FIG 6, the contact surface 22 is

provided with a sliding groove 22a that is recessed by the
t hi ckness of the cover 23, whosew dthis substantiallythe sane

as t hat of the cover 23, and that extends | i nearly and outwardly
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[0043] As illustrated in FIG. 8 and FIG. 9, the control unit 70 illustrated in FIG. 4 starts an
alignment step of the stage 20 and the semiconductor die 15 in a state in which the cover 23 is closed.
As the cover 23 is at a position of closing the suction opening 41, the tip end 23a of the cover 23 is at
a position in contact with the end surface 41a of the suction opening 41, and a lower surface of the
back end 23c of the cover 23 is positioned on a front surface of the connecting rib 36 and a front
surface of the sliding groove 22a and supported by the connecting rib 36 and the sliding groove 22a.

Further, a flio%%]éfag? (%ttﬁ? cayer, ?n?ggpd h(? Eamag}, %%ré%cet %2 are iSHQStc?gti inO t}e same plane.

The control'unit 76 moves the water hoider 10't6 & waiting position on the sta e@%in t‘ﬁeeiﬁorizontal

direction usifg Hgrwales hekley hprizosial girectiansdiving i 72 Hilsiirted indip. 4-sihea, the
control unit 70 stops moving the wafer holder 10 in the horizontal direction when the wafer holder 10
reaches a prédeteiiniaet ipositidn sbove the westng o sitiah ahvhe stagm 20, and movésitte stage 20
upward using the stage vertical direction driving mechanism 73 until the contact surface 22 of the

stage 20 ¢ o ERBe ot Wil LRNFeratffafB di ke Fdtdmirt shétd 1208@hen the contact

surface 22 8f| trhe sr%l er 58 CCé)I’T(]) S '&nrt]o clsotse ceonltasct with theelo&veéfurfaf:etq%% (r)%tgirni sheet 12,
the control Gnit 78 stops moving the stage %9 upwar%. tl"h%n, e Eottrol unit again adjusts the

position of thessinga 28 ipithe forzent! dirgctigniusing Bikavares alder Reizontal ditaction driving
unit 72, such that the four corners of the semiconductor die 15 to be picked up correspond respectively
to the centdri®fghe ghrintayr lnaes 32336l assilastraiedfia Fé@ Hfa) ahdeseaie ot eamapletion of

the advancement of the stage 20 to the lower surface of the retaining sheet 12 and the alignment

between th€BteyeS2 61 8nQ RO SbfrfcdricRittdr e 15R0 BBDiAdR IS, e RBAK0PHSt 28%®nds the

alignment step..[0044] In a state.in which the align t step has been completed, while the
retaining sh%L(eF’[tt_L O thteV\s'?dé: 8%”(')6%}( Cir r%%?g%cgéz?tﬁg stag?eI 58‘% |éri (‘:’\Ao%e% CE)rrllt%tct with the

contact surfageedd Qfrthgrstage 20adle SataiiBgsNEeT 425 imcaniast i PRI gurfaces of

the side projections 31 and the end surface projection 32 around the side projections 31 and the end
surface projetdosl3jiasdllgsteaded i2 F4Go0(bhand iFi@&. 8{c)t As thereiglet ofdhefseteeprogections 31
and the end surface projection 32 is on the order of 0.3 mm and very small as compared to the outer

diameter of@he!ldt&ye 0BI8Nd 42 Forild fofcs idgctity bRaRS r&hirtiRg shRBT YD de@lth M¥e expand

ring 16 of t eYvafer Ilderiqu, trheer%tainin Isheet 12 i%ptoRitioSnle esubsrt?ntgzaély rall?lgvﬁt[h the
contact surfa8e 22 Réal thé sic}e pl’Oj&% S ?fgn‘g'the entfsifréée %Poje@tlon , and didtant upward

from the cogjacysHdage sy Saheighy of g iR Brejectanh 3+ apd &g shsatir@seimgiection 32,
as illustrated in FIG. g?b) and FIG. 9(c). For this reason, a gap corresponds to the height of the side
projections Bdlaewl Bie endaswiabe plfojetieon B@ ienuio2iBadof t he cover 23 is in the
same plane with the end surface 22k of the sliding groove 22a
on t he side of the inner circunference of the stage. Further,
bet ween the two conmuni cating holes 37, there is provided a
connecting rib 36 whose upper surfaceisinthe sane planew th
the bottom surface 22a’ of the sliding groove 22a. For this
reason, the upper surface of the connectingrib 36 is recessed
fromthe contact surface 22 by the thickness of the cover 23.
When the tip end 23a of the cover 23 is in contact with the end
surface 22k of the sliding groove 22a on the side of the inner
circunference of the stage, the conmunicating holes 37 are

covered with the cover 23, and an upper surface of the cover

23 is in the sanme plane with the contact surface 22.
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between the retaining sheet 12 and the contact surface 22. Further, a gap corresponds to the height of
the side projections 31 and the end surface projection 32 is also provided between the front surface of
the cover 23 in the same plane with the contact surface 22 and the retaining sheet. [0045] Further,
as illustrated in FIG. 9(a) and FIG. 9(b), in the state in which the alignment step has been completed,
the tip end 15a of the semiconductor die 15 to be picked up sticks out from the end surface projection
32 either to the side of the outer circumference of the stage or to the side opposite from the suction
opening 41ﬁ6&§%§nd surface projection 32. Moreover, as illustrated in FIG. 9(a) and FIG. 9(c), the
both side surfaces 15b of the semiconductor die 15 to be picked up also stick out from the respective
side projections 31 giher [q,&ersideaf the puigr drcURHereRIe0tibeestags of|tp dea side gpposite
from the suction opening 41 of the side projections 31. [0046] Upon completion of the alignment
step, the cottroéabit 30 stads aateining streetrseparatioFs@p &s illuseateireRl 2Battobugh FIG.
16. The control unit 70 illustrated in FIG. 4 produces a vacuum within the case 21 of the stage 20
using the vAARIGUHard i SPY GfusVR¥d iR HTE. Ne RBGLEHETtRE Prédkurd witheh thd BAs21 to a
vacuum produces a yacuum Hgig.thqeef%lff Pamar holes 33a-33d, the subsi i?r hales 35, and the

| r

communicang hee 23 P cAmueae Wik tisterr o T ShETSE RishiES (9, 10()

Then, as illys{eateddn G OO LBRREIG. A048). &he &l hingheaRrBpResEhg GaniaRksurace 22

of the end surface projection 32 on the side of the outer circumference of the stage or on the side
opposite framtlex socticof opdreng 44 earllitherretaining sbeet 42 assliustiated RRFIGréfbpand the air
within the gap between the contact surface 22 of the side projections 31 on the side of the outer

circumfererlRFIRE tdRIHOGN He SRRt opodiRFRSA e isLieidh BBeRPR AL hs AR in FIG.

9(c) and the,retaining sheet 12 are suctioned intp the case 21through.t§e imary, holes 33a-33d and
the subsicig Hoted I8 ARG aE A8 afbut Ao ERETEIS ok 1. 5t0) RURNGPEE there are

the gaps betwgeptha dnifl £ia ¢fdbe sover 23gndrihg£ndbgeians 418 Ohih sypken Agening 41

and between the side surface 23b of the cover 23 and the side surface 41b of the suction opening 41,
the air betweeotthepp2r sheace of thee eswr®3 maimetregiccosuremindad hyate Ade pmogctions 31
and the end surface projection 32 and the retaining sheet 12 is suctioned into the communicating

holes 37 thRIUGIFHEBHPCAS Ridivhtel hy'8nl AH&K AR PG IR asRl Blc. 10RST ehéd s illustrated

in FIG. 10(b thr? retainin% sr}eset 1r20%n (t:rée sg’)detog]th% ogterr%igcumfreret'ncse %the tshallge [r m the end
surface prOJecﬁonas’ﬁ%?% THe’sfye opuposﬂe Yom 'the 8G&tioN oBgﬁina is’ sudlidntd'td the contact

surface 22 guquah e pripapcheles Sgadndastyand e syleidiaes holes ;1% fnd4he relgining sheet
12 on the side of the inner circumference of the stage the end surface projection 32 or on the side of
the suctionconstitute the openi ng section 42 are both in a vacuumst at e.

Specifically, the suction opening 41 is a region that is

recessed fromthe contact surface 22 and comuni cated wi th t he

interior of the case 21 so that the opening section42is forned

by the sliding of the cover 23, the suction opening 41 havi ng

a rectangul ar shape of the width of the sliding groove 22a and

the length fromthe end surface 22k of the sliding groove 22a

on the side of the inner circunference of the stage tothetip

end 23a of the cover 23 when the cover 23 conpletely slides.

Therefore, the end surface 22k of the sliding groove 22a on t he

side of the inner circunference of the stage corresponds to an

end surface 41a of the suction openi ng 41, the side surface 22h

of the sliding groove 22a corresponds to a si de surface 41b of
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opening 41 or on the side of the cover 23 is suctioned to the upper surface of the cover 23. With this,
as illustrated in FIG. 10(b), the retaining sheet 12 is deformed into a peaked shape having a peak at
an upper end surface of the end surface projection 32 inclined down to right and left in FIG. 10(b),
toward the side of the outer circumference of the stage and the side of the inner circumference of the
stage in the sliding direction of the cover 23. Further, as illustrated in FIG. 10(c), the retaining sheet 12
on the side of the outer circumference of the stage from the side projections 31 or on the side opposite

from the sugtion ing 41 | tioned t cont face rough the primary holes 33a-33d
and the sub%ﬁﬁg?a%@ﬁglle@&éézénﬁtrﬁgggtair%r%e s%@%t%ﬁ%wﬁ% gideﬂf%ﬁeﬂléngﬁ:i%l%rﬁéhéﬁ%ce of the

stage of the gderRigiesHansed earian dos side 9HAS sVetPROPENINY Kd o1 enitha %Jﬁemfﬁge cover 23
is suctioned to the upper surface of the cover 23. Then, as illustrated in FIG. 10(c), the retaining sheet

12 is deformdd infbhee peakéxd shbpe Havingea geaRaatain upeecavesuZdce of ieach aftlae side
projections 31 inclined down in the width direction of the cover 23 toward the side of the outer
circumferenteldt thBestage s fhahe Jd& Rhhé ensl difiungeBE R 6 BresRyd. fGo&719e¢  while a
stacked bo?)éf o{ We die attachmenlﬁr#m 12a and }he[ em|c¥onductotr€]|e éLSCatpp(I)led to the retaining

f
sheet 12 at mptsefo'or(]e?grrm ftd the sgrrn%ngeeak%d shaepeS o"ﬁg\?ving e fe ainlngnsr?égeefrllzr,]%urvature of

the retaining ghegtily ig larasseepsthg @nd sHdagh EFCIEREOR 33, & ORD Hie Blacked\rady of the

die attachment film 12a and the semiconductor die 15 having low rigidity cannot follow this curvature.
Consequenf@, as ildissated inf Fl@n1iGkie), eimel dsuattachen@2ikfilof 12dandlthe iregirgngshieet 12 are
separated at the tip end 15a of the semiconductor die 15 sticking to the side of the outer circumference
of the stage2é@h@edd'Susa@epRijedtith 3PNE{d Hie &HEDRESHSD tBE Jdifas irited B an arrow ¢
in FIG. 10(bs). @Piil!)ur§tratedr]'EnnFIG4 O|(b)’ itr}]e gir(]-:' attaechn%?nétfilm 12a on the side of the tip end 15a of
the semiconductordie 158 se%ara ed From the re?glnlng SKEet 12 along with the semiconductor die 15
from the tip a to a position of a separation line 53 above the upper end surface of the end
surface projection'32. Similarly, the semiconductor die 15 and the die attachment film 12a applied to
the retaining sheet A2 cahhasfotlatvddrgencur&@urd pf theerebainohgshetee 12 regae thes side projections
31, and as illustrated in FIG. 10(c), the die attachment film 12a and the retaining sheet 12 are
separated &tRé &fdel QiHacds 15hAf thE effitoiduRtdridie 16 HcRHg tBUhE 3% d&haldliter

circumference c\)lf.tge tage q; the osrll e rojectri nsc312§nd|th% air cleeso'%ntgrt]heﬁaﬂtlpﬁ as ipdicated by
arrows c in FIEY1 (%S? A hiGrsRAiRE Y (8, thé id aB8EnthEnTIR 128% R the'stde Surfaces

15D of the sgipicgR@CIOrslie 1oHz SeRaTAtsd Hioahiyratining shast L2 alang uHd-the segriconductor

die 15 from the both side surfaces 15b to the position of the separation line 53 above the upper end
surfaces of $inapicle projestivisad8k prdhes itbaugh 0d prbecmmestickinghoub iran¢éheicdatact
surface 22 is provided on a side of a back end 15c of the semiconductor die 15, the retaining sheet 12
near the cofieds ®Rtth8Rfe3df the PAQVesedsalof the semiatefuctst’diaas id 3ephRI8ddn the same

manner from.the die attachment film 12a due to.the, primary holes 33c and 33d and_the sid
projections @irﬂﬁﬂa Srg\ﬂ eali'trrﬁ?eco%at %’tl‘?éretblf?oﬁy%' on opent ng ﬂ drhe eng

surface projection 32 is provided al ong an entire wi dth of the
suction opening 41, and the side projections 31 and the end
surface projection 32 integrally forma shape of aletter Uor
aletter C

[ 0035]

As illustratedinFIG 7, the four primary hol es 33a-33d
are arranged at four corners of a rectangul ar region 38 that
i ncl udes the end surface 4l1a of the suction opening 41 which
the tip end 23a of the cover 23 noves closer to and away from

and t he si de proj ections 31, as wel | as a squar e whose two faci ng
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[0048] As described above, by producing a vacuum within the case 21, the die attachment film
12a and the retaining sheet 12 are separated at the portions projecting to the side of the outer
circumference of the stage from the end surface projection 32 of the tip end 15a and the side
projections 31 of the both side surfaces 15b of the semiconductor die 15. At this time, the positions of
the semiconductor die 15 and the stage 20 are adjusted such that the centers of the primary holes
33a-33d correspond respectively to the four corners of the semiconductor die 15, and therefore the die

attachment fil a_is ensured to be r from the ining .sheet 12 at the four corners of the

semiconduétb?é% fE??n %%Eeér‘\jvg?ds,ag?/%?o{%ecir% gtgaéﬁ@n%v%gﬁlg ﬁlgne %gollée ZHI??%he die attachment
film 12a and ghe Eaigining shegi bhaze seprirted althrdosh speners phibe samicondyetasdie 15 and
the three sides of the tip end 15a and the both side surfaces 15b, and the separation line 53 provided

substantialldire akhape dia Ipttekedruplettand isliermeditb ilstatdrkbinl RIGYtIO(a)f Hene, while the

separation line 53 includes three straight lines in FIG. 10(a), this is only schematic illustration of the

separation i LRI E & pafRi NimSiBhiters HESESHY I REH Yy SiRiSRITRERS [0U e OfNext, the

control unit t|I|,%Jstrated in F'g‘u 4 start;ia'&p %dg?cemenﬁgéeratlon haedvafncm the uéjrfer surface of the
. As 0

cover 23 from the contact sur(feElcoer 2 iostated if . Lﬂ?; whenh the motor 3 the driving unit

25 of the sliggg ffiyipgimechaaisst 388 rotatesbasedeq & grramang Fem e cemeckynity &0 illustrated
in FIG. 4, the cam 383 attached to a shaft of the motor 381 rotates. The cam. 383 is in an elliptical

shape, and 20cawt burfage fsonrcontacewghothe hellse8R6oatachad tdiaetipSend betpe skafl 326b of
the first link 326, and the cam surface of the cam 383 presses the roller 326¢ up toward the contact

surface 22 WReR A& BERPIRatEESREL Hird&lon ihaicakH 8 anHrrdvilfh PIG MBI YrHiOhRYement

moves the %afg %? u arﬁ and therefare the fijrst lin 6 as a whole moves. up toyvard the contact
surface 22. ﬁer‘:?' C}e?firstlfirn ,%92%’ a3 V\{/%oefevr\ﬁé\@s L(J)[Z})(Wg}:lzrhd? the (p\:)lxlfs'té)nnﬁ COhhected on the side of

the contact sugfpp@ 2iWH Kier P 207 isrPregsed Spvartyithithe 8estdnk 32Rqaad the piston 370

as a whole moves up toward the contact surface 22. When the piston 370 as a whole moves up
toward the contacivsurfaes 22etihe Qaidel caii 33 @pchad lihef sideeos$ trtecpntgct stiifaces 22 also
moves up toward the contact surface 22 along with the piston 370. When the guide rail 331 moves
upward, the3 i SRR d£as b ERdCaldhd &% uBpeesiikade BethReYIAHE Hips31 Glso moves
up toward the contact, surface 22. Then, as the slider 332 moves, ypward rF tip end 23a of the cover
23 rotatabl;fglﬁgasgelad\'/vﬁlq tﬁﬁ Sif er'ﬁ} Viahed rﬁ{z%ﬁ‘ agb Hcets Spv\’/\”a%} ronglqth $J?:%ntact surface 22.

[0050] sem conduct or di e 15, when positioning the stage 20 such t hat
the four corners of the sem conductor die 15 to be picked up
correspond respectively to the centers of the prinmary hol es
33a-33d, a side surface 15b of the sem conductor die 15 sticks
out toward a side of the outer circunference of the stage 20
fromthe side projections 31, or toward a side opposite from
t he sucti onopening4l. Mreover, astheendsurfaceprojection
32 is included in the rectangul ar region 38, and the primary
hol es 33a and 33b are arranged on a si de oppositefromt he sucti on
openi ng 41 of the end surface projection 32, when positioning
the stage 20 such that the four corners of the sem conductor
die 15 to be picked up correspond respectively to the centers
of the primary hol es 33a-33d, atip end 15a of t he sem conduct or

die 15 sticks out toward a side of the outer circunference of

29



When the tip end 23a of the cover 23 advances upward from the contact surface 22, the tip end 23a of
the cover 23 pushes up near the retaining sheet 12 and the tip end 15a and of the semiconductor die
15. Then, the tip end 23a receives a downward force from the retaining sheet 12, and the cover 23
rotates in a clockwise direction centering the pin 330. As illustrated in FIG. 30, upon rotation of the
cover 23, a lower surface 23g that is opposite of the surface of the cover 23 that pushes up the
retaining sheet 12 is supported by an edge 22d between the sliding groove 22a and the inclined

surface 22h, and vek 23 is inclined rd fro S| f theip end 2 rd.the side of
the back eﬁd@g?vﬁggtgg tif)@n‘ﬂﬁzjgas oﬂi%%%eﬂ%%%@%& %j(gtv?a?dn . ér? 1n§?naﬁ§r‘¥%ﬁ%lgaat this time
increases agjthe capp0d3 skdes: dietinelinaiion; angle peierepver 23 when the cover 23 is fully
opened is an angle a with respect to the contact surface 22. In contrast, the inclined surface 22b is

inclined with @6&3#ct to the contact surface 22 by an angle b that is greater than the angle a. For this
reason, the lower surface 23g of the cover 23 is always in line contact with the edge 22d, and this

prevents the air frofidniRE in@Sthk! ddeetIatgrefrE! iGs dosdible 8\ ReveSHEhREYof vacuum

within the case 21 f decreasing during the operation pf picking up, the semiconductor die 15, and to
effectvely [T S on ot B L ity GRS S8 HCHRLAIL A2 TETRRR TR €€ e pack
end 23c of thercayry 23MayRE HeVRMERARNSF frert haepridct surfarg 2Basdhesayeles slides,
the back end 23c of the cover 23 is not brought into contact with the semiconductor die 15 that is
adjacent. Fof thibeeasbe even duihéer isribe sEMidoadiichgeds 16Hkas isdad@ceneon itluasliding side
of the cover 23, it is possible to smoothly perform the operations of sliding of the cover 23 and picking
up of the seticBhd@etol B $5 4B0BBPOS! TrRefdaHBrI Res ¥ hiRoPBED bithe?diider dHing
mechanismssl’J 0 flutgther ro aé?ségag(ra% on %&Pgrﬁagg froSm tlae C natlrol upitt70,tahned gvh n thfe first link
326 and the pls't‘:'on 570 Yurthermove up?{owar FheDritact uAREE S5 With the Cany 385 Rat rotates
along with thedngler 881c AP Qr i EseOTdhe firpgs3deniiedting 19iakogisifeturfanesof the
piston 370 hits against the stopper 321a provided for the case 21. Then, as the piston 370 is
prevented fBdm fuBhei hdvdncing hewavékthe gbsiadt aufane22swib theestapper B2da; thed
advancement of the tip end 23a of the cover 23 from the contact surface 22 stops at a predetermined

position, aneeh¥@RRahBEmht BBENALIBA! T 3h83Bvangs §3kh Bk BostadesMfadd122 @Hdar As the
strength of thersgpré’ng%§73 of th s{i er d{ivin% mec nisrrrﬁoo isfsuch thFat it ha dl%ﬁleégs k%y just
pushing thect'ip n aeo'?%ﬁe%overﬁfuﬁgr M the 'CEnTac sSL}JrfacaeCfZ,pa UFSd et the piston
370 and theyfirst figk $REda5Rp shanges cyRNTHBELIReN A3 9E i §OYar 23 jsePushedyep to a
predetermined advancement height from the contact surface 22. For this reason, the cover 23 only
projects froghthpecaitachsurface 22duw tne npyamhndd/émend Of lee s dink B 6, agdidoeg not slide
during the advancement operation. [0052] As lllustrated In FIG. 12(b), upon completion of the

advancemeln® dperafién SthBRiRENH of tHh@o v T RBYES UPtoH BodRionailgherthdifthe upper

d surface of the end surf jecti by a height h. ight h can be on the order of 0.3
o, Simlady 165 REGHU B I B CUaeE NrofS RN s> Sl W e BrCRUBRL O, Bt i, he

separation Hie pg descriped Wih Bfereagseta Fice 4P maves i the drecigndhat e Gayer 23 opens

from the region of the upper end surface of the end Surface projection 32 to the position of the tip end

23a of the qavend@ByFusthes, 33 HlBBdtedilaRGodi2(d)oaisngedrehst ceyde2n thedirebidon that the
cover 23 opens, the upper surface of the cover 23 moves up to a position higher than the upper end
surface of thE@@rE§if@Ubdjet R 92 BBVl fiKd HEigHlof tRatippePslitdceropihd Bsver 23

becomes lower than that of.the tip.end 23 the cover 23 py an amount qf the.inclination, of the upper
suriace of tho UBveT 9BCAb IRaAde A NS AHIIERY |3ty i ind 18 SHef e, a6 o
the side sugfacs Lab phine samicopdyctohdiest.dhegeapration g 23mayesite e region of the
upper end surface of the side projections 31 to the region of the upper surface of thé cover 23 or the
region on thexsidadif hypdyenjronthfeiemce e thae giroear2a. 4 desd®ed Mor eover, the

shape of the primary hol es 33a-33d can be circular or in a

different shape. Wiile it is described that the subsidiary

hol es 35 are provi ded so as to adj acent to t he si de of the outer

ci rcunference of the stage of the side projections 31 and t he

30



above, by advancing the cover 23 upward from the contact surface 22 as indicated by an arrow d in
FIG. 12(c), the circumferential length of the separation line 53 becomes shorter toward the center of
the semiconductor die 15, and the separated region between the die attachment film 12a and the
retaining sheet 12 increases. [0053] In the above description, the tip end 23a of the cover 23 is
described as moving up to the position higher than the upper end surface of the end surface projection
32. However, depending on an adherence property and such of the retaining sheet 12, the tip end 23a

of the cover %;an (?9] Qve.u }o ﬁhe E@ﬁ pg;] | Y\/Hg tg?hggr?%r %?S/SHI‘&?%%S %§4F eﬁdoseurface

projection 2 e Sid ole fions s case eight H is zero. [0
arranged such that the regions of the subsidiary holes 35

respectively overlapw ththeregionsthat the side surface 15b
and the tip end 15a of the sem conductor die 15 stick out
respectively fromthe side projections 31 and the end surface
projection 32 toward the side of the outer circunference of the
st age.

[ 0037]

AsillustratedinFI G 5, theslidinggroove 22a ext endi ng
toward the side of the outer circunference of the stage 20 is
provided with an inclined surface 22b that continues fromthe
bottom surface 22a’ of the sliding groove 22a. The bottom
surface 22a’ of the sliding groove 22a extends substantially
parallelly withthe contact surface 22, at a positionthat does
not reach a cylindrical surface of the outer circunference of
the stage 20, to an end portion 22c at a position on the side
of the inner circunference of the stage froma position of the
back end 23c of the cover 23 in a state in which the cover 23
cl oses the suction opening 41. The end portion 22c is |linear,
and t he back end 23c of the cover 23 slightly projects to the
side of the outer circunference of the stage 20 fromthe end
portion 22c of the sliding groove 22a in a state in which the
cover 23 is closed. The inclined surface 22b is inclined
downward fromthe end portion 22c of the sliding groove 22a to
an opposite direction fromthe contact surface 22. Onthe both
sides of the inclined surface 22b, a side surface 22j that is

inthe same pl anew ththe sidesurface 22h of t he sl i di ng groove
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As illustrated in FIG. 13, the control unit 70 illustrated in FIG. 4 starts a first sliding operation for
opening the cover 23 to a first position. As illustrated in FIG. 13, when the cam 383 of the slider driving
mechanism 300 further rotates based on a command from the control unit 70 and the first link 326 is
pushed up toward the contact surface 22, the spring 373 between the piston 370 and the first link 326
that cannot move toward the contact surface 22 starts to be compressed by the motor 381 and the
cam 383 in the direction of approach and retraction with respect to the contact surface 22. Upon
compressio the-spri 3.1 iston 3.70 t d n S 22, and
only the firs?ﬁ?f 32 e%dr\l/qargcgeg kjg\?véar(g r:%%oﬁ%%?@ﬂ%ﬁgdl %%ﬁa?é:%rgaggoﬁ? trﬁqe%i# é@gﬁof the
piston 370 gaesd1pd MV er@vad thg sontegtaurfapg 25406 PRlydhe pit BaA dfdhaesesond link
329 fitted in the engagement groove 326a of the first link 326 moves up toward the contact surface 22.
Then, the stbend lick BRe dtasts toaroeat@ Zenterthgtthe gioBRBNBY tiif acw@tidg aoveménmtethe
engagement groove 329a at the other end of the second link 329 moves toward the side of the outer
circumfererte! Gt sSHRPYE aArPinedlidkl BYS €S whidH heasin '338a8itleNR tke@nfagément
groove 329a.is secured and the cover 23 rofatably engaged .with the pin 330 ,0f the slider.332 via the
arm 231 staf G OGS0l 8 1 s B b e e 20 WLH t5%p end 232
of the cover 39 skges to a first position that is distant from the end surface 41a of the suction opening
41 by 1/3 to 1/2 of the length between the tip end 15a and the back end 15c of the semiconductor die
15 to be picked up isthid $liging directiom e odtroboio7 didete troindsettsed the ooderc2dhas opened
to the first position and stops the rotation of the motor 381 and temporarily stops the sliding of the
cover 23. [0858]Pi CksdiparRai@hRFG 198 DfaddH&. anped Wﬁé"r‘utthetgﬂﬁ/e?tz%%qid%@ fosthe first
position as indicatta% (lj)ytahn arrow e .tftl%ti[? r(]agd S%C%Ia cover 23 mO\ﬁanvg%\{g iy the end surface

f th
41a of the s%rc%'n openmgeﬂf'tﬂe VsV'uction opening (?Lrop()aerns\,”aﬂg the %psélnlng section 42 appears. As

a vacuum ig graquggr sythin thecase 31 of threptags 20 by e \WruURe 2ERY@US 8L the air below

the retaining sheet 12 is suctioned through the communicating holes 37 as indicated by an arrow b in
FIG. 14(b), aotdbalpgratd sedtaxh #2 sidtidas théhetaihindesheleti 12 thgneet Adneins th&@€taining
sheet 12 is pulled into the opening section 42 as the cover 23 slides, and the retaining sheet 12 is
separated deqjGEHiRAI frohethé aRTbt@dHmERt filn i B2 A8 NIuLeateY ih MBaIriAb)9hdtetaining

sheet 12 pulled ipto the opening,section 42 sticks.to a partion near the ypper surface gf the connecting
A2 CBRLAEIECT T e GBS 25 Rt e LBt i LA i

rib 36. Upofn Separation o etalnlngsgheet aircomes

therebetwegh TEyB Oy iRIACARINANAIEE LY G YTOW F 83 flet 14} HAG BRMEONAGrLig 15 forms a

stacked body integral with the die attachment film 12a, and the semiconductor die 15 and the die
attachment2ibn B piase oot 3&0adtedabhe sepastioadinesSs oo theswd2 bfdhetthpeesd dga of the
semiconductor die 15 moves to the direction in which the cover 23 slides as the cover 23 slides. Then,
when the c@fbr 28 fe&EHHd BidIfRet pOsRBR 8 AlusRgel &4 FASE 1Wd) i@ FReCL 4, thteseparation

e 53 0n e 308,91 1 et dm of e semcanpr g A ASAPRIAN PR B lp £ 292 o

and engaged with a fl ange 371 of the piston 370 soto restrict
novenent of the piston 370 in the direction of approach and
retractionwithrespect tothe contact surface 22; a spring 373
that couples the first link 326 with the piston 370 in the

di rectionof approachandretractionw threspect tothecontact
surface 22; a guide rail 331 attached to the piston 370 and
extends along a direction that is substantially parallel with
t he cont act surface 22 and whi ch t he sucti on openi ng 41 ext ends;
the slider 332 slidably attached to the guide rail 331; and a

second | ink 329 rotatably attached to the piston 370 with a pin
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As the cover 23 is inclined downward from the tip end 23a toward the back end 23c, when the cover
23 slides as indicated by an arrow e in FIG. 14(b), as illustrated in FIG. 14(c), the position of the upper
surface of the cover 23 gradually moves upward, and, along with this, the separation line 53 near the
both side surfaces 15b of the semiconductor die 15 gradually moves toward the center of the
semiconductor die 15. [0057] As described above, when the cover 23 slides to the first position,
the retaining sheet 12 is separated from the die attachment film 12a by 1/3 to 1/2 of the length of the

semicondugl%dieclo?flgfeg\f;htfhtié) %rllq a%a?rgéglﬁﬁ W?hcopﬁgctf)ﬁ 'dg-i 1? it?] }ge:g)écé<ed(,i%r)[j the separated

region of the side su IS slightly an that when the advancement dperation of the cover

23 has beep spMRieied s descoReEMith IRiRieneER o FiGt b2 [9968) s bAsHstrated i FIG. 15(b)
and FIG. 15(c), in a state in which a vacuum is produced in the suction holes 19 of the collet 18 by the
vacuum. appardtas t7 Wllustratee istFEigodr e tantrobwaneoillustratee if FGT 4imokesSgte collet 18
down above the semiconductor die 15 to be picked up, and causes the collet 18 to suction the

semiconduétBridi€ 13, e%hk YAt AHPHORGTINAAIS Sid & lePAlnhd EneeePLalelRfdI8ted only by
TR hel A bk e e e A
guide rail 331. The slider 332 is attached with a cylindrical
pin 330 that extends along a width direction of the suction
openi ng 41, and a substanti al |l y U-shaped cut out that i s provi ded
in an arm 23f extending fromthe tip end 23a of the cover 23
to a side closing the suction opening 41 is rotatably engaged
with the pin 330. Further, the case 21 is connected to the
vacuum apparatus 71 and configured such that a vacuumis
produced t herein.
[ 0039]

The second | i nk 329 coupl es the slider 332withthe first
l'ink 326 i na manner that a pin 327 providedfor oneendisfitted
I nto an engagenent groove 326a of the first |link 326, and an
engagenent groove 329a provided for the other end sandw ches
a pin 330a of the slider 332. Wthin the driving unit 25, a
notor 381 for operating the slider driving mechanism 300 is
attached, and a cam383 in contact with a roller 326¢c provi ded
for atip end of a shaft 326b of the first link 326 is attached
to a rotational axis of the notor 381.

[ 0040]

As descri bed above, the slider driving nechani sm 300

converts the novenment of the first link 326 in the direction

of approach and retraction with respect tothe contact surface
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retaining sheet 12 at the same time as suctioning the semiconductor die 15 and to pickup the stacked
body of the die attachment film 12a and the semiconductor die 15. Therefore, when the semiconductor
die 15 is suctioned with the collet 18, a portion of the stacked body of the die attachment film 12a and
the semiconductor die 15 is suctioned with the collet 18, and another portion is in close contact with
both of the collet 18 and the retaining sheet 12. Further, as illustrated in FIG. 15(b), the upper surface
of the semiconductor die 15 on the back end 15c has a small gap between the collet 18, and therefore

not suctionegh Wiy the, GollGELS, [PAR] ¢ o, I8 el ynil (020010 JOLRIES the mgtar 384, and
r to% ?}%e ?é}? ecﬁ b@l

causes the cove slides to further opéen from irst position as indicat an arrow e in FIG.

16(b). As illypiratedrp Floni&) ang Fike L&) 195 hReCqVes R ARENSe Bsnalr PRy Sepretaining

sheet 12 is suctioned through the communicating holes 37 as indicated by arrows b in FIG. 16(b) and
FIG. 16(c), Anddhelratgining sheetsliegzilleténtodhe eplenirgy seatieahiossefaaaterte aetaining
sheet 12 sequentially from the die attachment film 12a. As illustrated in FIG. 16(b) and FIG. 16(c), the

retaining sHe@IR2GuIIEQitoIHE BhERMg Wi 4224icRS 16 AP GHiIGE Heit i tbget&urface of the

connecting éibli?thJrhlenaﬁs éhe reetaifing sheet 12 is separated sequentially from the die attachment
film 12a, the )ﬁpper Slifsce SFE semiconductor die 15 is sequentially suctioned to the collet 18.

Thereatfter, [a@ou;ﬁtrated in FIG. 16(b) and FIG. 16(c), when the cover 23 slides to a full open position,
the retaining sheet 12 is fully separated from the die attachment film 12a, and the stacked body of the
die attachment film Aa anditdter seredanaduetas.dié, 153 isessaivnedronhc ivith teegliet k8 Liphen, as

illustrated in FIG. 16(a) and FIG. 16(b), the retaining sheet 12 pulled into the opening_section 42 sticks
to a portionHYRR Uﬁp@&rfa%e%f%é%ﬁn@tﬁr% Ab 88 PheWdtiont SurfaRk 2% 8f the sliding

groove 22a, Further, when the cover 23 is fully opened, the opening section 42 becomes .as large as
e el o 3 Y L R o S T S

the suction %%gﬁlng 1. enre Cover y opene ol uni moves’the collet 18

\l;vrilvg?ef fi[(t)% g%‘)fjfls upHBe HatkRA K08% CAIRR die atiasBreRyItfbp 12eany theesRRTRANdéiaedie 15 as a
hori zontal direction driving unit 72, and the stage vertica
di rectiondriving nechani sm73 are connectedtothecontrol unit
70. The driving unit 25, the vacuumapparatus 71, the coll et
18 and t he waf er hol der horizontal direction driving unit 72,
and t he stage vertical direction driving nmechanism73 are each
configured to be driven based on a command outputted fromthe
control unit 70. Here, alternate | ong and short dash lines in
FIG 4 indicate signal Iines that connect the control unit 70
with the driving unit 25, the vacuumapparatus 71, the coll et
18 and t he waf er hol der horizontal direction driving unit 72,
and the stage vertical direction driving nmechanism 73,
respectively.

[ 0042]
Next, an operation of picking the sem conductor die 15
havi ng t he di e attachnment fil ml1l2a onits back surface fromthe

retaining sheet 12 as a stacked body integral with the die

attachnent fil ml1l2a by t he sem conduct or di e pi ck-up appar at us
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As described above, according to the semiconductor die pick-up apparatus 100 of this embodiment,
when a vacuum is produced within the case 21 of the stage 20 and the retaining sheet 12 is
vacuum-suctioned to the contact surface 22, the retaining sheet 12 is deformed into a peaked shape
with a large curvature, having peaks at the upper end surfaces of the side projections 31 and the end
surface projection 32 inclined down to the side of the outer circumference of the stage and to the side
of the inner circumference of the stage, and therefore even the stacked body of the die attachment film

12a and th ieondyctor die 1% i igidit of fo thi r re. ently, the
die attachmeleamqugb éf @%&ﬁggy B@d@ﬁég t%gé(fi/eg §§§cﬁr§13%il%ﬁf§g aﬁg tié%%?r%ﬁ:%%ductor die
15 is separgteddramdhe refaining ghest 12jatthe gortionesticking terfhemsiag ofl e euter g
circumference of the stage of the side projections 31 and the end surface projection 32. Then, the
suction opehthg Advisdaatsed torslidee atith& same piateads the caver a)isiat\eamckhd frgurthe contact
surface 22, and the die attachment film 12a is separated from the retainiré%jheet 12 taking the first

separated poHiBrPASthy sBiMing! 6kt fheRdotd! & FairRCdemitdrifeRied 15 tBas & lafhely thinner

than that cqnventignally, is, for example, thinner than 15 pm, can be ily separated from. the retaining
sheet 12. FLNE, Sh0o ks REHT BTG aE B, 1o L B e eBe S o hcor aie 15

with the collgt 18r{ul the sAYeRRA isHartly PReRad, Red thegsfare ftis Rasisikle tageréoppother
operations such as bonding to a different one of the semiconductor dice 15 with the collet 18 during
this time, amnd thust toatddce tinjejori diedzroritlifg giithe. semicaraltictdn djoe 45. ()65 hows Moreover,

according to this embodiment, as the inclination angle of the inclined surface 22b provided on the side
of the outer&iféLRRfereReé bPth@tays of tRC 8IidiRg! J1ebY 2RAsGABTAHE B ithatdshitb&r than the
inclination Igr?do{ he covyer.2 whenﬁh? covgézs is, full SolpleHFd, thoe Iower.surfac]e_ﬁ%of the

cover 23 is always in e TORTACE With the e(fgse d', gntd eairis pﬂ%veh{e%‘: rc')r%ncé)mlng Into the

case 21. Thusy &/is pgssible e efiestelyperfim agpartignasthedetaipingsheekly fRagthermore,
according to this embodiment, as the back end 23c of the cover 23 moves downward farther from the
contact suriacel220asthet ¢ty ep r23nside s hibledsack3nd338k; obihe qover 2Bessobbravigét into contact
with the semiconductor die 15 that is adjacent. Accordingly, even if there is the semiconductor die 15
that is adjad¥rit B the'Qldasy 3R 3 cbidies it di pua<ihiees ShtbtRly bBRoERMRE cherations of
sliding of the covel e A PSP PREARSHLIGINSLE St S s ubsi di ary hol es 35,

and therefore indicated by the reference nunerals 33a and 33b

are shown i n parent heses after the reference nuneral 35 so t hat

their functions can be described. 1In each figure, (c) shows

across sectionof asurfaceinthewdthdirectionof the cover

23 i ncl udi ngt he subsi di ary hol es 35 near t he substanti al center

of the suction opening 41, and not a cross section of a surface

i ncluding the primary holes 33a-33d. Simlarly to (b) in each

figure, however, positions of the primary hol es 33a-33d inthe

wi dth direction of the cover 23 are substantially the sane as

those of the subsidiary holes 35, and therefore indicated by

the reference nunerals 33a and 33b are shown in parentheses

after the reference nuneral 35 so that their functions can be

descri bed.

[ 0043]
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[0062] It has been described that even if the collet 18 is moved down to the upper surface of the
semiconductor die 15, it is not possible to separate an entire stacked body of the die attachment film
12a and the semiconductor die 15 from the retaining sheet 12 at the same time as suctioning the
semiconductor die 15 and to pickup the stacked body of the die attachment film 12a and the
semiconductor die 15. However, in a case in which adhesive strength of the retaining sheet 12 is
weak, when the collet 18 is moved down to the upper surface of the semiconductor die 15 as

illustrated in FIG. 17, an Iepﬂrset §tg{:§%dibﬁd'yl thg %jﬁ@tf_é}(‘emgnt Eilﬂ%?Erﬁqdoiheu%?q\icp@ductor die
an " e y i

15 can be separated from the retaining sheet pick up the’stac ody at the same'time as

suctioning the|sgsticeRduEtphdig &. I iiacageansane ginekad kadyobing die altagiunept film 12a

and the semiconductor die 15 can be picked up before fully opening the cover 23, it is possible to
perform picking wief #ensernicdndtictor dieel155or a farthbateucediime hFulteer,on ée 2Bove
embodiment, it is described that the stacked body of the die attachment film 12a and the

semiconduétdr 81ePB8R to KBS pldk@d IR Rovreker Saldh ifaRask fih Amid thel A8 idachMent film 12a

is not provided and the retainin geet 2 is directly applied ta the, semiconducigr die 15, it is possible
1 pick up (R0 SLitor BB e T i B oE ra T S BB JobBart a different

embodimery g the BresERt EyRNHRR Will Pewihecdeseaibsd widciefareace o Fife. 48 &rpgah FIG. 20.
Like components in the embodiment described with reference to FIG. 1 through FIG. 16 are denoted

by like refer@peainugnédalsamd ddsoriptioss of aseh @b penkbatskskaltl h23amitte tt h&ccordeng to this
embodiment, after producing a vacuum within the case 21 of the stage 20, the collet 18 with the

suction holes310 HeRRPVAdRMTelTs hdveltodabaee 1M sbhfcditResidi®@as! hRd3Ke retaining

sheet is se%uegtialjfyrsoerﬁargtegwhile (%tfe tcaléeg fo|8 hlo}]ds threosergi duéfrt%' gig 15049%%4]0 As
described with réterence t& afda after aligning the gtaage 0 G e SEmicondbcior die ¥L5, a

vacuum is Rreduggd Mathin ¢age 38 offae S0’ PP aang themegrarsding theyetaiding sheet 12 at
the stacked body of the die attachment film 12a and the semiconductor die 15 sticking to the side of
the outer cifauomerencef efidbestagdof twvend 288rfacel t he cont act surface 22 are

substantially inthe sane plane. The control unit 70 noves t he

waf er holder 10 to a waiting position on the stage 20 in the

hori zontal direction using the wafer hol der horizontal

direction driving unit 72 illustrated in FIG 4. Then, the

control unit 70 stops noving the wafer holder 10 in the

hori zontal direction when the wafer holder 10 reaches a

predet er m ned position above the waiting position of the stage

20, and noves the stage 20 upward using the stage vertical

di rection driving nechanism73 until the contact surface 22 of

the stage 20 conmes into close contact with a | ower surface of

theretai ningsheet 12. Wenthe contact surface 22 of t he st age

20 cones into close contact with the | ower surface of the

retaining sheet 12, the control unit 70 stops novi ng t he stage

20 upward. Then, thecontrol unit 70 agai n adj usts the position

of the stage 20 in the horizontal direction using the wafer

hol der horizontal directiondrivingunit 72, suchthat the four
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projection 32 and the side projections 31 from the die attachment film 12a, the control unit 70 moves
the collet 18 with the suction holes 19 being vacuumi zed down toward the upper surface of the
semiconductor die 15, as illustrated in FIG. 18(b) and FIG. 18(c). The collet 18 is driven in the vertical
direction with a voice coil motor that is not depicted, and the control unit 70 determines that the lower
surface of the collet 18 is brought into contact with the upper surface of the semiconductor die 15
when a difference between a command signal for a position and an actual position of the collet 18

becomes equal to 0 th re rmined.thr Id leyel,.and stops t 0 movement
of the coIIet% }l’g ﬁg&vé%yn? ?Z{gte‘g #ﬁv %ﬁ%ﬁ%%&g\}vgrglﬁg\gerﬁ\énb Iopﬁ%&cgl etgﬁéié\%g\?ﬁgé side of
the tip end 1ag ?EH‘IQ seinicopduetre diech? i sarstwiehed, sHeRg thHBE setaiiiag sheetal? anc_l th?
die attachment film 12a, between the collet 18 and the upper end surface of the end surface projection
32 as illustratddiistFl&. 4@ (b)) thé Gid® padhe sifleesuefriceelsb opihe semijgoatiuciorafie tras
sandwiched, along with the retaining sheet 12 and the die attachment film 12a, between the collet 18

and the upRERHICKITRIEE Bf thBRiak §H6 b MBtraed iRERLILERE hRE N e stacked
body of thesqi}e gEtail'émgrr]]t filmqleZa Fllnd the s n%cqnvc\léjgtnortqj]ee 15tis hgld2 it%'ﬁh ?%Ilaet 18. There is a
sl AP R e

gap between the lower surface of { the Semicondu die 15 at the region of the upper

surface of the gp¥engdicansk the semicensyeopdia .t af phistprstionris net sUAigned e Higslower
surface of the collet 18. [0065] As illustrated in FIG. 19(b), the control unit 70 performs the

advancemenhepatdtipnnarihe sbegr. 23 in this state. Similarly to the embodiment described above, the
cover 23 is moved up to the position at which the tip end 23a is higher than the upper end surfaces of
the end surfdt@4stbjection 32 and the side projections 31 by the height h. At this time, the collet 18

moves its lower surfanc% up b¥ the h%ght |{1 %/acfhronizati?n with fﬁg u%\:vard movelr%e['net f the tip end
: 135

syn
23a of the cover 23't0 Mainfain the hoI'ang spa &of tﬂg'g?gckgé B8 e die attAchment film 12a

and the sergigppdugtapdiecti\Whag the tie end23s0fithe covar23Mmaeues Wward, as illustrated in
FIG. 19(a), FIG. 19(b), and FIG. 19(c), the separation line 53 moves slightly toward the center of the

semiconduaior dienfsard tiee ofgidinef gteagpmizOndsctondiE s that essacttonedtviaith the collet 18

slightly increases.
contact surface 22 of the stage 20, the retaining sheet 12 is
I n contact wth an upper end surfaces of the side projections
31 and t he end surface projection 32 aroundthe sideprojections
31 and the end surface projection 32, as illustrated in FIG
9(b) and FIG 9(c). As the height of the side projections 31
and t he end surface projection 32is onthe order of 0.3 nmand
very smal |l as conpared to the outer dianeter of the stage 20,
and as atensile forceis acting on the retaining sheet 12 due
tothe expandring 16 of t he waf er hol der 10, t he retai ni ng sheet
12 is positioned substantially parallel with the contact
surface 22 near the side projections 31 and the end surface
projection 32, and di stant upward fromthe contact surface 22
by the hei ght of the side projections 31 and the end surface
projection 32, asillustratedinFIG 9(b) and FIG 9(c). For

this reason, a gap corresponds to the height of the side

projections 31 and the end surface projection 32 is provided
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[0066] Next, as illustrated in FIG. 20(b), the control unit 70 starts the sliding operation of the cover
23. When the cover 23 is slid as illustrated in FIG. 20(b), the tip end 23a of the cover 23 moves away
from the end surface 41a of the suction opening 41, and the opening section 42 in the vacuum state
appears. Then, as the cover 23 slides, the retaining sheet 12 is suctioned into the opening section 42
and sequentially separated from the die attachment film 12a. The air below the retaining sheet 12 is
suctioned through the communicating holes 37 as indicated by an arrow b in FIG. 20(b), and the

retaining s 1S, pulled | i tign,4 e retaiping, she IS sgguentially
separated I;ﬁ)% %éé%ieyg%acmégéaﬁﬁrﬁgfga% %‘gs{:illagra%’re%r}g Gcég(gé%e%ré%ﬁ%ﬁg sggét 12 is pulled
into the openiig Aegtion, ‘b%ﬁti@fﬁ; @3 RORIRN NS AINE S BB SHifaqe0 fReeCcoNBR ety W s6. Further,
as the retaining sheet 12 is separated, the stacked body of the die attachment film 12a and the
semicondu@dr died16fas @whdeid sequqntallp cuctionS to thekoketpl & Viilbed dsaliveteied in FIG.
20(a), FIG. 20(b), and FIG. 20(c), the separation line 53 gradually moves in the slidigg direction of the

cover 23. AhR&héfedter SHRERAR: bvdres RAUBY opdnkd dshRe TTBr PE&NGe ¥ thE iAW illustrated

in FIG. 16 desg[ib%g inSthef %rg\e/ioyi enr1]b Qi‘é]eent istrE%aleend asr],(]jetgﬁ stacked body of the die
attachment film 12a and the- semiconductor die 15 &&'a Whote is picked up with the collet 18. [0067]

Similarly to tiagygg)oodiment described with reference to FIG. 1 through FIG. 16, the embodiment
described above provides an effect that even the semiconductor die 15 that is largely thinner than that
conventionally is, fdfuaxahele, tasndrithat datpmad, can bé @asBy ag¢pamated-fréGm Sdxetaining sheet
12. Further, according to this embodiment, as it is not necessary to temporarily stop the sliding

operation wihil€ thE &b8el P3MBIsEHinGhR Ghbe BBV etheRINEE18RWIF AEH BiccnbbRfnent

previously cgelsig:riebr(]ag,lré%s(ljigir}gh%p%reartrilogocggub& %iFn%“ﬁgdlS to be picked up sticks
out fromthe end surface projection 32 either to the side of
the outer circunference of the stage or to the side opposite
fromthe suction opening 41 of the end surface projection 32.
Moreover, as illustrated in FIG 9(a) and FIG 9(c), the both
side surfaces 15b of the sem conductor die 15 to be picked up
al so stick out fromthe respective side projections 31 either
to the side of the outer circunference of the stage or to the
side opposite fromthe suction opening 41 of the side
proj ections 31.
[ 0046]

Upon conpl etion of the alignnent step, the control unit

70 starts a retaining sheet separation step as illustrated in
FIG 10 through FIG 16. The control unit 70 illustrated in
FI G 4 produces a vacuumwi t hint he case 21 of t he stage 20 usi ng
the vacuum apparatus 71 illustrated in FIG 4. Reducing the
pressure withinthe case 21 to a vacuumproduces a vacuumwi t hi n
the four primary hol es 33a-33d, the subsidiary holes 35, and

t he communi cating hol es 37 that communicate with the interior
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[0068] A different embodiment of the present invention will now be described with reference to
FIG. 21 and FIG. 22. FIG. 21 and FIG. 22 illustrate a different arrangement and configuration of the
end surface projection 32. The embodiment described with reference to FIG. 1 through FIG. 16
describes that the end surface projection 32 and the side projections 31 integrally forma U shaped as
a whole. However, as illustrated in FIG. 21, an end surface projection 32a can be constituted by a
band plate independent of the side projections 31, and a cap can be provided between the side

projections %fl ?rl;L% tQS £0 iu;’f@rzz%%'a? Sgté(aﬁlsgﬁ thﬁr @ge)illustﬁ[tgﬂ in aFI?.I 1;?[%] & plg{g%i%} of

j
cylindrical stick-liké projections n be arrangedin a along the ’end surface 41a e suction
opening 41ite pre\dde poy ¢))d awdess BOja¢f () SimHarlwi thewgide prpie¢iionyedn plsoviRaprovided by
aligning cylindrical projections. Moreover, the embodiment described with reference to FIG. 1 through
FIG. 16 deddnibeschbtitie subdidiars Rdled 36 laecenchisgad mcadition éc theoprifiargrndles 33a-33d.
However, as illustrated in FIG. 21 and FIG. 22, it is possible to eliminate the subsidiary holes 35 and

arrange onl§tH€ pRmdr BoRid $3a-8586 BBEST €NCR diffelche efFdimeRt Sithk Hfesdfi&nvention

will now be describ?devv]jth refzﬁnce to FIG. 23 throuH FA(I; 29(.E)Li[k]%< com?onents in the embodiment
. VAL

h
described WitH reterence t6 FIG. 1 tﬁPoCug'hol‘glé). N8 hrediénoted @ reference no rr?erg%t and

descriptiong of $816h ¢QrEpPPRERAIG $haltde, 0gYikgdafd t he ai r wi t hi n t he gap bet ween
the contact surface 22 of the side projections 31 on the side
of the outer circunference of the stage or on the side opposite
fromthe suctionopening4l asillustratedinFIG 9(c) and the
retaining sheet 12 are suctioned into the case 21 t hrough the
primary hol es 33a-33d and t he subsi di ary hol es 35 as i ndi cat ed
by an arrowa in FIG 10(b) and FIG 10(c). Further, as there
are the gaps between the tip end 23a of the cover 23 and the
end surface 4l1a of the suction openi ng 41 and bet ween t he si de
surface 23b of the cover 23 and the side surface 41b of the
suction opening 41, the air between the upper surface of the
cover 23 in the region surrounded by the side projections 31
and the end surface projection 32 and the retai ning sheet 12
i's suctioned into the communi cating hol es 37 through the gaps
as indicated by an arrowb in FIG 10(b) and FIG 10(c). Then,
asillustratedinFIG 10(b), theretainingsheet 12 onthe side
of the outer circunference of the stage fromthe end surface
projection 32 or on the side opposite fromthe suction opening
41 is suctioned to the contact surface 22 through the primry
hol es 33a and 33b and t he subsi di ary hol es 35, and t he retai ni ng
sheet 12 on the side of the inner circunference of the stage

the end surface projection 32 or on the side of the suction
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illustrated in FIG. 23, this embodiment is configured such that only the side projections 31 are
provided, and the end surface projection 32 in the embodiment de s cribed with reference to FIG. 1
through FIG. 16 are omitted and the subsidiary holes 35 provided adjacent to the end surface
projection 32 are eliminated. Other than this, this embodiment is the same as the embodiment
described with reference to FIG. 1 through FIG. 16. [0070] Similarly to the embodiment previously
described, the control unit 70 illustrated in FIG. 4 performs the alignment step between the stage 20

an the sermERRiGior 55 R SE Myt fhe oy 2915 plosed A iishajed 1 £1C. 2400

and FIG. 24(C), in sate’in w e alignment step has been comp e retaining sheet 12 is

in contact withjae unper 08 sifacrefdBe sideprojeqians 3haroungsthe side prejeelipns31. As the
height of the side projections 31 is on the order of 0.3 mm and very small as compared to the outer

diameter offh&stdd¥ ), andhas raeteasime foycs eattiid?on she eétainimgl shatiol 2 dpeaé dlde expand
ring 16 of the wafer holder 10, the retaining sheet 12 is positioned substantially parallel with the

contact sur@RaR2 ReXi the SdeSHbjettichd SPPETd BRGSUISR&R Rbnt e EFRtRYENASE 22 by the

height of the side projections 31, as.illustrated in FIG. 24(b) and FIG. 24(¢). For this n, a gap
CorrespondD e hbon St S Heeaet Lt E ety B T G EP TG 2 ot e

contact surfag@ea2d RYTENET dcIap GaRERANSS 1 theiaighte daestide msoiaciigasa3is Also provided

between the front surface of the cover 23 in the same plane with the contact surface 22 and the
retaining sheletid007 11t he Furtleer, asriltustiateckimciel Gaf24i(hearsd &Ye. 24(b) he tis¢ stitegn which the
e B3 Pon of "The cover 25, Further. ae 11 tetraced e oo up sicks

10(c), the retaining sheet 12 on the side of the outer

ci rcunference of the stage fromthe side projections 31 or on

the side opposite fromthe suction opening 41 is suctioned to

the contact surface 22 through the primary hol es 33a-33d and

t he subsi di ary hol es 35, and the retai ni ng sheet 12 on t he si de

of the inner circunference of the stage of the side projections

31 or on the side of the suction opening 41 or on the side of

t he cover 23 is suctioned to the upper surface of the cover 23.

Then, as illustrated in FIG 10(c), the retaining sheet 12 is

def orned i nt o a peaked shape havi ng a peak at an upper end surf ace

of each of the side projections 31 inclined down in the width

direction of the cover 23 toward the side of the outer

circunference of the stage and to the side of the inner

ci rcunference of the stage.

[0047]

Wi | e a stacked body of the die attachnment fil ml2a and
the sem conductor die 15 applied to the retaining sheet 12

attenpts to deforminto the sane peaked shape follow ng the

retai ni ng sheet 12, curvature of theretainingsheet 12islarge
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out from the end surface 41a of the suction opening 41 either to the side of the outer circumference of
the stage or to the side opposite from the suction opening 41. Moreover, as illustrated in FIG. 24(a)
and FIG. 24(c the both side surfaces 15b of the semiconductor die 15 to be picked up also stick out
from the respective side projections 31 either to the side of the outer circumference of the stage or to
the side opposite from the suction opening 41 of the side projections 31. [0072] Upon completion
of the alignment step, the control unit 70 starts the retaining sheet separation step as illustrated in FIG.
25 through 29, Th ngr it 70 illustrated in FIG. 4 produc u ithi se 21 of
the stage 25 %%Jn; &Ee \éer?c%énq Ilaidpl%)(}ét‘rza uljs%ile?ﬁﬁgtér)a e%l%lh Ifj‘)éa 48 Y%j]d%tc\:ﬁ?]% e g&%@ﬁ;&d thin the
case 21 to yvagpuemdireddeqsaa NaswdMiWIEhn ihefouk drinery deigsc3drrdsd otheggubsidiary holes
35, and the communicating holes 37 that communicate with the interior of the case 21 illustrated in
FIG. 25(a). Taennags lllostrategl idi RIG. @8(x)pand thd aiwvwithirs theugambetvweeen the contact surface 22
of the side projections 31 on the side of the outer circumference of the stgﬁe or on the side opposite

from the subo1$ 8REGIRY A a8SIiidit4e8 iR, DA(E) &hd 194 PetainiRg SHekdd 8- e®ioned into

the case 21 through,the pri holes 33a-33d and the sybsidiary holes 35 as indicated by an arrow a
i FIG. 25(0) Lan e e e e Kot i S50 ol e e o

surface 41apifheselielion RResa ¢bRaddledwegndhessiglei tiiasg 23Phdhgicaues3 ard the side

surface 41b of the suction opening 41, the air between the upper surface of the cover 23 and the
retaining sheet &P isisuctioed eva the tanmawsiicadiephotdse3 é nlor augtt theegapoae aidicated by an
arrow b in FIG. 25(c). Then, as illustrated in FIG. 25(c), the retaining sheet 12 on the side of the outer

circumferer&%’ ofah dthge fiohn GRTBRIE! pHbRBRS3AP0RSN itﬁ@%%t(%b&)(te%r%rth@\%&tion
operting 41 ucfonpe g he contact sifacs 22 ouh e griTary holes 235534 and tre
, an of the

subsidiary hales € retaining sheet 12 on the side Aner Gircumference of the stage of

the side projegtigng3L 8hop fiae sidgcoidhersvstion penina 44 opPrithe sidePEbfiRves RS is
suctioned to the upper surface of the cover 23. Then, as illustrated in FIG. 25(c), the retaining sheet 12
is deformediing B5peakae phape bdvingoapdaé atdrauppergesteatfate atleach of the sitie projections
31 inclined down in the width direction of the cover 23 toward the side of the outer circumference of

the stage af@ BRN&HE P thdihelRilcuRR MR eldfRhEREAFO ALltRisAIMBSihith8 Refiterdf the cover

23, the retainin sh?elzt 12 is sucéign d in a planar manner to thc-f conta%t f,ggace 2in F[he same plane
r er

with the upﬁeerpsurr et {h'enceov 0a\llnedtt & L']J[?[Peerrsgr?gc%uorf tRE &V a8 Huatét i FiG. 25(b)

[0073]  Wyhiledbeiskarised bogyf|the Aie aftaehasntdbndied ddne seniGanqyragide 15

applied to the rétaining sheet 12 attempts to deform into the same peaked shape following the
attachnment film12a applied to the retaining sheet 12 cannot
followlarge curvature of the retaining sheet 12 near the side
projections 31, and as illustrated in FIG 10(c), the die
attachnment film1l2a and the retai ning sheet 12 are separat ed
at the side surfaces 15b of the sem conductor die 15 sticking
to the side of the outer circunference of the stage of the side
projections 31, and the air cones into the gaps as indicated
by arrows ¢ in FIG 10(c). As illustrated in FIG 10(c), the
die attachment film 12a on the side surfaces 15b of the
sem conductor die 15 is separated fromthe retaini ng sheet 12
al ong wi th t he sem conduct or di e 15 fromt he bot h si de surfaces

15b to the position of the separation |ine 53 above the upper

end surfaces of the side projections 31. Further, although no
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retaining sheet 12, curvature of the retaining sheet 12 is large near the side projections 31, and even
the stacked body of the die attachment film 12a and the semiconductor die 15 having low rigidity
cannot follow this curvature. Consequently, as illustrated in FIG. 25(c), the die attachment film 12a and
the retaining sheet 12 are separated at the both side surfaces 15b of the semiconductor die 15 sticking
to the side of the outer circumference of the stage of the side projections 31, and the air comes into
the gaps as indicated by arrows c in FIG. 25(c). As illustrated in FIG. 25(c), the die attachment film 12a

o e e S e e R ArSEren PR e a2 o

with the se side surfaces 15b to the position of the separation line 53

above the LM E4 e@ﬂoﬁé”fﬁfle& HdlR Siﬂfjrﬁipfﬁﬁ?t@ﬂ_sﬁile WWaitg HE%@[IWW@PWQ@, nehiaclude the
end surface projection 32 like the embodiment previously described, the retaining sheet 12 near the

corners on tret sidaiofiths hipedind 2 5aecthielse mamoneustardiehls 8 skepafatetentibe lsaanel manner
from the die attachment film 12a due to the primary holes 33a and 33b and the side projections 31 that
are provided ¥ rRédidi8IP Ry QHIGKCE QRN SalRolGhSRPFIRE RO SiEKRGSATEGFNAE contact

surface 22 is provided on a side of a hack end 15¢ of the semiconductor die 15, the retainjng sheet 12
e the colt B O hedbiGe s D e e e e T e O SRR e came

manner frogg{he gtigjakaenaet IMyk2a Ayp ée thepdmaty halgs 3acanst 334 aad the side

projections 31 that are provided immediately therebelow. [0074]
i medi atel y therebel ow.
[ 0048]

As descri bed above, by produci ng a vacuumw t hi n t he case

21, the die attachnent fil ml2a and the retai ning sheet 12 are
separated at the portions projecting to the side of the outer
ci rcunference of the stage fromthe end surface projection 32
of the tip end 15a and the side projections 31 of the both side
surfaces 15b of the sem conductor die 15. At this tinme, the
positions of the sem conductor die 15 and the stage 20 are
adj usted such that the centers of the primary holes 33a-33d
correspond respectively to the four corners of the
sem conduct or di e 15, and therefore the di e attachnent fil ml2a
I's ensured to be separated fromthe retaining sheet 12 at the
four corners of the sem conductor die 15. 1In other words, by
produci ng a vacuumwi t hin the case 21, the die attachnment film
12a and t he ret ai ni ng sheet 12 are separated at the four corners
of the sem conductor die 15 and the three sides of the tip end
15a and t he bot h side surfaces 15b, and the separation |ine 53
provi ded substantially in a shape of a letter Uor aletter C
is formed as illustrated in FIG 10(a). Here, while the

separationline53includesthreestraight linesinFI G 10(a),
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As described above, by producing a vacuum within the case 21, the die attachment film 12a and the
retaining sheet 12 are separated at the portions projecting to the side of the outer circumference of the
stage from the side projections 31 of the both side surfaces 15b of the semiconductor die 15. At this
time, the positions of the semiconductor die 15 and the stage 20 are adjusted such that the centers of
the primary holes 33a-33d correspond respectively to the four corners of the semiconductor die 15,
and therefore the die attachment film 12a is ensured to be separated from the retaining sheet 12 at the
four corner 2 semicon ﬁ&l{ 5.1n gﬁe rds, roduci vacuum within I?} case 21,
the die atta?:ﬁ%%ﬁt %ilrér)?] fga%gn%%t) e ﬁe ai'n%nlgas eJe%Yi%Zgaﬁregge%ﬁ?a%e%ﬁﬁg] fc%)ﬂﬁr Ic|0|FJ]nQe’rs:£1o ecEhe
semicondugtpedie: paraad the PetResids syifacendbls @hgithe separaliosting phis farmegl. Here,
while the separation line 53 includes two straight lines in FIG. 25(a), this is only schematic illustration
of the sepafdlidf9ine, and the separation line is often not constituted by straight lines. [0075]

Similarly to the embodiment previously described, the control unit 70 performs the advancement
operation of the co¥83. ABuSPAREESh FB! beid)! Wsdr 8B6RPIdtR N Ehe AdRBAEEMeRD operation,
the tip end 23a of the cover 23 mQves up t? aa{aoosmon hﬁ%hf than the upper ]e_nd surf]ac ﬁéthe side

projections 3 Vb%/nt%% eri]éht%elrhae rlleqahtoh can ba oh rder OT0-3 mm, s@n‘flgrlg to the height of

the side projegfigns3L 1ASHe He esm3of thergayes 280moves ynwaystram dbe icanactsurface 22,
the cover 23 causes the retaining sheet 12 to be lifted to a predetermined hemght AslllustratedInFIG.

26 (b) , as thé retaim@ng tsheend2 at trgB8dordhctt hefadei 22 adjacenttto2be ¢ip dnue23d ofiiie cover 23
Is In close contact with the contact surface 22, the retaining sheet 12 Is pulled downward when the tip

end 23a of fHd b\ 2TBHBAE Spaky a{n‘éitﬁp%‘iat%ﬂ‘ Qe BicCARRMeATHR 1€ The air
comes Into between the dje gftachment film 12a an retaining sheet hat are separated as
iicated by SHOD INEIG, 2U(b). THEh! Ahd 1 Snead P e oo WoGes oa

predetermingd iiighbthenseratasiontine: o1 k wsmedrieag Hifdipsend PAcel de Fpvercl. Further,

as lllustratedInFIG. 26(c), also near the center In the direction that the cover 23 opens, the upper
surface of tebapeer 20 chavesap o pasidon higher cloart Het uppartertcheurfarld arth8 26 surface
projection 32. However, the height of the upper surface of the cover 23 becomes lower than that of the

tip end 23a®f tRE BEGEL 23y a ML oft the iRBR{dtiotrreiupher durfsde bf the &Rfer 23. As

lllustrated In FIG, 26(c), on the side surface 15b of t% emiconductor die 15, the separation line 53
moves to thaenr%gtio%neo flihe ﬁHpr)efzsraecned gérf%%g of A8 %% Erro?esc%i%ﬁs?ﬂetor t%eI r%bio%ggfcth%pupper

surface of the AV 2Pt Bt K08 AT WEsSER whENehelreHmiesenieq thfSHgeQ - iAmdescribed

above, by advancing the cover 23 upward from the contact surface 22 as indicated by an arrow d In
FIG. 26(b), tmeiseparatidmline &B8rmoovies telva@rdithe cartesaitivee semicomduesor kée sibatind the
separated region between the die attachment film 12a and the retaining sheet 12 increases.
326b upward, and therefore the first |ink 326 as a whol e noves
up toward the contact surface 22. Wen the first |link 326 as
a whol e noves upward, the piston 370 connected on t he side of
the contact surface 22 with the spring 373 is pressed upward
with the first |ink 326, and the piston 370 as a whol e noves
uptowardthe contact surface 22. Wenthe pi ston 370 as a whol e
noves up toward the contact surface 22, the guide rail 331
attached to the side of the contact surface 22 al so noves up
toward t he contact surface 22 along with the piston 370. Wen
the guide rail 331 noves upward, the slider 332 attached so as

to slide al ong an upper surface of the guiderail 331 al so noves

up toward t he cont act surface 22. Then, as the slider 332 noves
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[0076] In the above description, the tip end 23a of the cover 23 is described as moving up to the
position higher than the upper end surface of the end surface projection 32. However, depending on
an adherence property and such of the retaining sheet 12, the tip end 23a of the cover 23 can move
up to the same plane with the upper end surfaces of the end surface projection 32 and the side
projections 31. In this case, the height h is zero. [0077] As illustrated in FIG. 27, the control unit 70
performs the first sliding operation for opening the cover 23 to the first position. As illustrated in FIG.

27(a) and FIG. ), h ver.23 slide the. firs itj Indicat e, the tip
end 23a of e\l\ég\%’r %’"311{' r%rclg\jeé %%vé?y%%}n%e?eﬁr%j %%#gge%”fgj %?t%zésr@cgiﬁ oﬁ%%%%q\he suction
opening 41pens, PAEhePeNIAG heaRPREYST Aady W bEN I REQIHe bWt the s 21 of the
stage 20 by the vacuum apparatus 71, the air below the retaining sheet 12 is suctioned through the

communicasing frtess 22 as indicated by an arrow b in FIG. 27(b), and the opening section 42 suctions
the retaining sheet 12 therein. Then, the retaining sheet 12 is pulled into the opening section 42 as the
cover 23 slii889°8d the retaining sheet 12 is separated sequentially from the die attachment film 12a.
As illustrated in Fl%e?r(lb}[,ﬁgetrletalmn& 550%3‘6}& 6%ue”ecdo'\%? tB%o ning section 4;3t ks to a portion
near the upper surface of 3

he conﬂe%ﬂng Tl pon Separation Of t & re?e%n?r?gm@hee 12%om the die

attachmentfiya 12 the ilseameg thergbetweenifipraputsiol a3 indieates\r ap frp¥ kg FIG.
27(b). The semiconductor die 15 forms a stacked body integral with the die attachment film 12a, and

the semicongiucteadiet Ife andttheé wiengttatimaenifinaddatdre riat sepacattBaTapdaplarati@n line 53 on

the side of the tip end 15a of the semiconductor die 15 moves to the direction in which the cover 23

slides as the®@GVEPPFYRESS. Fhenl WhentHreolBes! le &M< B MRG]I0LRPR deWRated in FIG.

27(a) and Bl 22(1), g PRESHE 0%“#.%?92’ é’gr‘gtgf Side of ihe fipeend jp Y dhe seqiggndiotor die 15
3a of the cover 23 a

has moved near the I{ip en thé firdt position.
a cl ockwi se direction centering the pin 330. As illustrated
in FIG 30, upon rotation of the cover 23, a |l ower surface 23g
that i s opposite of the surface of the cover 23 that pushes up
the retai ning sheet 12 i s supported by an edge 22d bet ween t he
sliding groove 22a and the i nclined surface 22b, and t he cover
23 isinclined downward fromthe side of thetip end 23a toward
t he side of the back end 23c when the tip end 23a of the cover
23 noves upward. An inclination angle at this tinme increases
as the cover 23 slides. The inclination angle of the cover 23
when the cover 23 is fully opened is an angle o with respect
to the contact surface 22. |In contrast, the inclined surface
22b is inclined with respect to the contact surface 22 by an
angle ( that is greater than the angle o. For this reason, the
| ower surface 23g of the cover 23 is alwaysinlinecontact with
the edge 22d, and this prevents the air fromconmng into the
case21. Therefore, it ispossibletoprevent adegreeof vacuum

within the case 21 from decreasing during the operation of

pi cki ng up t he sem conductor die 15, andto effectively perform
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[0078] While this embodiment does not include the end surface projection 32 like the embodiment
previously described, as described above, the retaining sheet 12 near the corners on the side of the tip
end 15a of the semiconductor die 15 is separated from the die attachment film 12a when a vacuum is
produced within the case 21 of the stage 20. Accordingly, even if the separated region of the die
attachment film 12a near the tip end 15a of the semiconductor die 15 when the tip end 23a of the
cover 23 is moved upward is small, the retaining sheet 12 is separated taking the corners of the tip

end 152 of e sermicpplictor e 125 he sieng Rois o seppraan agug a1 gajre jeagth of the tp

(o]
end 15a as cover Ides, and the separation line 53 moves as cover 79]

Further, as the epegr 28 is clingd downward frose the tiprrnd 33a towardivebage fnde43¢. when the
cover 23 slides as indicated by an arrow-e in FIG. 27(b), as illustrated in FIG. 27(c), the position of the

upper surfatardf trex coven2Blgracioatlpaioves fijpwar®2aad, tloagwite this3 thkisdparatidreline 53
near the both side surfaces 15b of the semiconductor die 15 gradually moves toward the center of the
semicondu@8FliceTsl @Bgopf the cover 23 is not brought into contact with

the sem conductor die 15 that is adjacent. For this reason,
even if there is the sem conductor die 15 that is adjacent on
the sliding side of the cover 23, it is possible to snoothly
performthe operations of sliding of the cover 23 and pi cki ng
up of the sem conductor die 15.

[ 0051]

Thereafter, when the notor 381 of the slider driving
mechani sm 300 further rotates based on a command fromthe
control unit 70, and when the first |ink 326 and t he pi ston 370
further nove up toward t he contact surface 22 with the cam383
that rotates along wth the notor 381, an end surface of the
flange 371 projecting to an outside surface of the piston 370
hits agai nst the stopper 321a provided for the case 21. Then,
as the piston 370 is prevented fromfurther advanci ng toward
the contact surface 22 with the stopper 321a, the advancenent
of the tip end 23a of the cover 23 fromthe contact surface 22
stops at a predeterm ned position, and the advancenent
operati on of the cover 23 fromthe contact surface 22 ends. As
the strength of the spring 373 of the slider driving mechani sm
300 is such that it hardly flexes by just pushing the tip end
23a of the cover 23 up fromthe contact surface 22, a distance
bet ween the piston 370 and the first Iink 326 hardly changes

even if the tip end 23a of the cover 23 is pushed up to a
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As described above, when the cover 23 slides to the first position, the retaining sheet 12 is separated
from the die attachment film 12a by 1/3 to 1/2 of the length of the semiconductor die 15 from the tip
end 15a of the semiconductor die 15 to be picked up, the separated region of the side surface 15b is
slightly larger than that when the advancement operation of the cover 23 has been completed as
described with reference to FIG. 26. [0081] Similarly to the embodiment previously described, as
illustrated in F IG . 28, in the state in which a vacuum i s produced in the suction holes 19 of the collet

18 by the vacuum apparais ZIMslaled it FG; dnihe pantrelunit £0,maves (g calletl down
§ ﬁ{ (%e o%‘e pic D, f e ;88

above the semiconductor edu causes the co fo Suctionthe

semicondugtgf dien] 3 [PB83bn, tHen sieiadstamiecppefisreny arevetsldessnipgd: the control
unit 70 causes the cover 23 to slides to further open from the first position as lllustrated In FIG. 29. As

lllustrated INFUGT 28¢) 2 doly| G. 129 (op warttieroovenBBtopehst the dir below thekred@iGingastieet 12 Is
suctioned through the communrcating holes 37 as indicated by arrows b In FIG. 29(b) and FIG. 29(c),
and the ret&lARY JMlet 3b118Bufed 1ME thé 8peRing R IBAU2AB&EphIAB the retaining sheet 12
sequentiall Hgguztige die attachment film 12a. As lllustrated In FIG. 29(b) and FIG. 29(c), the retaining
sheet 12 pullednto the opening section 42 sticks to a portion near the upper surface of the connecting

rile 36. Then, as thexeetainingsshegtd® Ispepaated segyentigly T ipe &ig skagimenidiim 12a, the
upper surface of the semiconductor die 15 Is sequentially suctioned to the collet 18. Thereafter, as
lllustratedinkd@aa8dryamd Bl 22 c)o whenhtbetdoree 28 Lidasad & fud apevngro2tBbmukie setaining
sheet 12 Is fully separated from the die attachment film 12a, and the stacked body of the die
up to a position higher than the upper end surface of the end
surface projection 32 by a height h. The height h can be on
the order of 0.3 mMm simlarly tothe height of the end surface
projection 32 and the side projections 31. Wth this, the
separation |ine 53 described with reference to FIG 10 noves
inthe directionthat the cover 23 opens fromthe regi on of the
upper end surface of the end surface projection 32 to the
position of the tip end 23a of the cover 23. Further, as
illustratedinFI G 12(c), al sonear thecenter inthedirection
t hat t he cover 23 opens, the upper surface of the cover 23 noves
up to a position higher than the upper end surface of the end
surfaceprojection32. However, the hei ght of the upper surface
of the cover 23 becones | ower than that of the tip end 23a of
t he cover 23 by an anount of theinclinationof the upper surface
of the cover 23. AsillustratedinFIG 12(a) and FIG 12(c),
simlarly tothe tip end 15a, al so on the side surface 15b of
t he sem conductor die 15, the separation |ine 53 noves to the
regi on of the upper end surface of the side projections 31to

the regi on of the upper surface of the cover 23 or the region

onthe sideof i nner circunference of the stage 20. As descri bed
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attachment film 12a and the semiconductor die 15 Is suctioned only by the collet 18. Then, as
lllustrated In FIG. 29(a) and FIG. 29(b), the retaining sheet 12 pulled Into the opening section 42 sticks
to a portion near the upper surface of the connecting rile 36 and the bottom surface 22a’ of the sliding
groove 22a. Further, when the cover 23 Is fully opened, the opening section 42 becomes as large as
the suction opening 41. When the cover 23 Is fully opened, the control unit 70 moves the collet 18
upward to pick up the stacked body of the die attachment film 12a and the semiconductor die 15 as a
whole. [008 T [ scrj ides, in itio the effect e

em bodimen%ﬂ()j%\é(e:r‘ib}%% e\?{vﬁggr%@%%c%%g é%%lﬁ'%%?&@%e fl%?arﬁ?e eéloﬁ%%ﬁ}e%ijﬁui%g of the
stage 20 capobgSimifigd edt iy ok RRGEsAAYI A raEide Mie subsickagy Pelga{3sriat A adjacent to
the end surface projection 32 and the end surface projection 32. Further, also in this embodiment,
similarly to thencdde désdribedsefiareiticnce |to G537 bie somessildd oo pekupahasthckbd body of
the die attachment film 12a and the semiconductor die 15 at the same time as the collet 18 is moved

down abové€ tE 8&mRforfdiBtcialit A8NHeRUPr diLgkereA¥nbBEint&RasTHE PréSHt Hivention will

now be desgcribed with reference tq ElG. 31. Referring to FIG, longitudinal grogyes 39, that
Commanicae it et Henr P hb 2N 1o Bk g 20 L ol oA B HES dine enc
surface 413 apg ghgsgide surface 41b of the suction opening 41. As illustrated in FIG. 31, the
longitudinal grooves 39 are in 3/4 circular cross section whose centers respectively correspond to the
corners of th@@n8]surface 41a and the side surface 41b of the suction opening 41, and each

configured as a sectoral hole having 270 degrees of central angle in a state in which the tip end 23a of

the cover 23 is in cortabNRitARRY Bne@RefacBU18Mf thE&uktitn 8REnHdR4 LIFEHIfRICHECénd

23 is described as noving up to the position higher than the
upper end surface of the end surface projection 32. However,
dependi ng on an adherence property and such of the retaining
sheet 12, the tip end 23a of the cover 23 can nove up to the
sane plane with the upper end surfaces of the end surface
projection 32 and the side projections 31. In this case, the
hei ght h is zero.

[ 0054]

AsillustratedinFIG 13, thecontrol unit 70illustrated
inFIG 4startsafirst slidingoperationfor openingthe cover
23 to a first position. As illustrated in FIG 13, when the
cam 383 of the slider driving nechanism 300 further rotates
based on a command fromthe control unit 70 and the first |ink
326 i s pushed up toward the contact surface 22, the spring 373
bet ween t he pi ston 370 and the first |ink 326 that cannot nove
toward the contact surface 22 starts to be conpressed by the
notor 381 and the cam 383 in the direction of approach and
retraction with respect to the contact surface 22. Upon

conpressi on of the spring 373, the piston 370 does not advance
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surface of each the side projections 31 in contact with the longitudinal groove 39 is in a circular arc
following the shape of an outer circumference of the longitudinal grooves 39. By providing the
longitudinal grooves 39 as in this embodiment, it is possible to suction the corners of the tip end 15a of
the semiconductor die 15 with greater strength when a vacuum is produced within the case 21 to
increase the strength for separating the retaining sheet 12, and therefore it is possible to further
facilitate the separation of the retaining sheet. Moreover while in the embodiment described with

eference t9 B1 27 augh G FOJtisdaserissd tigkdne sbsilan oles 37 argaugpged in

addition to e primar IS possi |m|nat the subsidiary holes 35 and to arrange

only the |0n§dvﬁlﬁélla§quma3%aﬂﬁéh8MWV hales 33a-388 aslfistiated in E430dl- [0R85] A

different embodiment of the present invention will now be described with reference to FIG. 32. While in
the embodipiemt 3i28cabetl natipicser@mcd 10 FlGe SO dttis miegeribgd tloawethd ibdimerbsuréede 22b is
provided on the side of the outer circumference of the sta ie of the slidin ;f groove 22a, the stepped

t

portion 22f 84k baGRodfle ARG ¥f tHtCiRliRed 2(rRicd P8 $RGMGrateanF48. faot & Tllustrated

in FIG. 32, an 'gle qf a Iane mgludl the 22?1 ath oute{ c||rcumf CES S|de ed e 22g of
d ok SRR o RSP Qa3 fo ah anbily. 2R APERnd
the stepped portion reSpectto t EContact surface 2 |s an angle'y, and an ihchination angle of

the lower syriRGe 430HY BvreQuer $3mngpdhEcovanghis fully 988BRE With kespec igfhescontact

surface
to rotate centering the pin 328. By this rotating novenent,

t he engagenent groove 329a at the ot her end of the second | ink
329 noves toward t he si de of t he outer circunference of the stage
20, and the slider 332 to which the pin 330a fitted in the
engagenent groove 329a is secured and the cover 23 rotatably
engaged with the pin 330 of the slider 332 viathe arm23f start
slidingtoward the side of the outer circunference of the stage
20. Wien the tip end 23a of the cover 23 slides to a first
positionthat is distant fromthe end surface 41a of the suction
opening 41 by 1/3 to 1/2 of the |l ength between the tip end 15a
and t he back end 15c¢ of the sem conductor die 15 to be picked
upintheslidingdirection, thecontrol unit 70 determ nes t hat
the cover 23 has opened to the first position and stops the
rotati on of the notor 381 and tenporarily stops the sliding of
t he cover 23.
[ 0055]

AsillustratedinFI G 14(a) and FI G 14(b), whent he cover
23 slidestothefirst position as indicated by an arrowe, the
tip end 23a of the cover 23 noves away fromthe end surface 4la
of the suction opening 41, the suction opening 41 opens, and

t he openi ng secti on 42 appears. As avacuumi s produced wi t hin
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22 a. As the angle y is always greater than the angle d that is the angel of the lower surface 23g of the
cover 23 with respect to the contact surface 22 even when the cover 23 slides, the outer
circumference side edge 22g of the stepped portion 22f does not interfere with of the back end 23c the
cover 23. Then, while the cover 23 slides, the lower surface 23g of the cover 23 is always in line
contact with the edge 22d, and it is possible to prevent the air from coming through this portion. This
embodiment provides the same effects as the embodiment described with reference to FIG. 30. [0086]

o § I%)tera %tr“ ﬁ%dé? %%%&%T%epa%mgﬁ' %) %C}V% ClL{q% Al

modifications an onst tare m e tec nlca ’scope and the spirit of

the presentpayeiionras defingdbylessrape afihe dnvandionoRESF ERENGEMARKS IN THE
DRAWINGS [0087] 10Wafer Holder

comuni cati ng hol es 37 as i ndi cated by anarrowb in FI G 14(b),
and the opening section 42 suctions the retaining sheet 12
therein. Then, the retaining sheet 12 is pulled into the
openi ng section 42 as the cover 23 slides, and the retaining
sheet 12 is separated sequentially fromthe die attachnent film
12a. As illustrated in FIG 14(b), the retaining sheet 12
pull ed i nto the openi ng section 42 sticks to a portion near the
upper surface of the connectingrib 36. Upon separation of the
retaining sheet 12 fromthe die attachnent film1l1l2a, the air
comes t herebetween fromoutside as indicated by an arrowc in
FIG 14(b). The sem conductor die 15 forns a stacked body
integral wwththedieattachnent fil ml2a, andthe sem conduct or
die 15 and the di e attachnment fil ml1l2a are not separated. The
separation line 53 on the side of the tip end 15a of the
sem conductor die 15 noves to the direction in which the cover
23 slides as the cover 23 slides. Then, when the cover 23
reaches the first position, as illustrated in FIG 14(a) and
FIG 14(b), the separation line 53 on the side of the tip end
15a of the sem conductor di e 15 has noved near the tip end 23a
of the cover 23 at the first position.
[ 0056]

As the cover 23 is inclined dowward fromthe tip end 23a
toward t he back end 23c, when the cover 23 slides as indi cated
by an arrowe in FIG 14(b), asillustratedin FIG 14(c), the

position of the upper surface of the cover 23 gradual | y noves
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11Wafer 12Retaining Sheet 12a Die Attachment Film 13Ring 14Cut-In Gap 15Semiconductor Die

upward, and, along with this, the separation |ine 53 near the
bot h side surfaces 15b of the sem conductor die 15 gradually
noves toward the center of the sem conductor die 15.

[ 0057]

As descri bed above, when the cover 23 slidestothefirst
position, the retaining sheet 12 is separated fromthe die
attachnment filml1l2a by 1/3 to 1/2 of the length of the
sem conductor die 15 fromthe ti p end 15a of the sem conduct or
di e 15 t o be pi cked up, the separated regi on of the side surface
15bis slightlylarger thanthat whenthe advancenent operati on
of the cover 23 has been conpl et ed as descri bed with reference
to FIG 12.

[ 0058]

As illustrated in FIG 15(b) and FIG 15(c), in a state
I n which a vacuumis produced in the suction holes 19 of the
coll et 18 by t he vacuumapparatus 71 illustratedinFIG 4, the
control unit 70illustratedin FIG 4 noves the collet 18 down
above t he sem conductor die 15 to be pi cked up, and causes t he
collet 18 to suction the sem conductor die 15. As the die
attachnment film212a and the retaining sheet 12 are separated
only by 1/3 or 1/2 of the entireregion, it is not possible for
the collet 18 to separate an entire stacked body of the die
attachnment film 12a and the sem conductor die 15 fromthe
retaining sheet 12 at the sanme tine as suctioning the
sem conductor die 15 and to pi ck up t he stacked body of the die
attachnent filml2a and the sem conductor die 15. Therefore,

when t he sem conductor die 15is suctioned with the collet 18,
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a portion of the stacked body of the die attachnent film 12a
and the sem conductor die 15 is suctioned with the collet 18,
and anot her portionisinclosecontact with both of the coll et
18 and the retai ni ng sheet 12. Further, asillustratedinFlI G
15(b), the upper surface of the sem conductor di e 15 ont he back
end 15c has a snmall gap between the collet 18, and therefore
not suctioned with the collet 18.

[ 0059]

The control unit 70 agai nrot ates t he not or 381, and causes
the cover 23 to slides to further open fromthe first position
as indicated by an arrowe in FIG 16(b). As illustrated in
FIG 16(b) and FIG 16(c), as the cover 23 opens, the air bel ow
the retai ning sheet 12 i s sucti oned t hrough t he conmuni cati ng
hol es 37 as indicated by arrows bin FIG 16(b) and FIG 16(c),
and the retaining sheet 12 is pulled into the opening section
42 to separate the retai ning sheet 12 sequentially fromthe di e
attachnment film2l2a. As illustrated in FIG 16(b) and FIG
16(c), the retai ning sheet 12 pulled into the openi ng section
42 sticks to a portion near the upper surface of the connecting
rib 36. Then, as the retaining sheet 12 is separated
sequentiallyfromthedieattachnment fil ml2a, the upper surface
of the sem conductor die 15 is sequentially suctioned to the
collet 18. Thereafter, asillustrated in FIG 16(b) and FIG
16(c), when the cover 23 slides to a full open position, the
retaining sheet 12 is fully separated fromthe di e attachnent
film1l2a, and the stacked body of the die attachnment film1l2a

and t he sem conductor die 15is suctioned only with the coll et
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18. Then, as illustrated in FIG 16(a) and FIG 16(b), the
retaining sheet 12 pulled into the opening section 42 sticks
to a portion near the upper surface of the connecting rib 36
and t he bott omsur face 22a’ of the sliding groove 22a. Further,
when t he cover 23is fullyopened, the openi ng secti on 42 becones
as | arge as the suction openi ng 41. Wen the cover 23is fully
opened, the control unit 70 noves the collet 18 upward to pick
up the stacked body of the die attachnment film 12a and the

sem conductor die 15 as a whol e.

[ 0060]

As descri bed above, according to the sem conductor die
pi ck-up apparatus 100 of this enbodi nent, when a vacuumis
produced within the case 21 of the stage 20 and the retai ni ng
sheet 12 is vacuumsuctioned to the contact surface 22, the
retaining sheet 12 is defornmed into a peaked shape with al arge
curvature, having peaks at the upper end surfaces of the side
proj ections 31 and t he end surface projection 32 inclineddown
to the side of the outer circunference of the stage and to the
si de of theinner circunference of the stage, andt herefore even
the stacked body of the die attachnment film 12a and the
sem conductor die 15 having low rigidity cannot follow this
curvature. Consequently, the die attachnent film12a of the
stacked body of the die attachnent film 12a and the
sem conductor die 15 is separated fromthe retaini ng sheet 12
at the portion stickingto the side of the outer circunference
of the stage of the side projections 31 and the end surface

projection 32. Then, the suction opening 41is causedto slide
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at the sane tine as the cover 23 i s advanced fromt he cont act
surface 22, and the die attachnment film1l1l2a is separated from
the retaining sheet 12 taking the first separated portion as
the starting point. Therefore, even the sem conductor die 15
that i slargelythinner thanthat conventionallyis, for exanple,
thinner than 15 um, can be easily separated from the retaining
sheet 12. Further, according to this enbodinent, it is not
necessary to hold the sem conductor die 15 with the collet 18
until the cover 23is partly opened, andthereforeit is possible
to performot her operations such as bonding to a different one
of the sem conductor dicel5withthecollet 18 duringthistine,
and thus to reduce tinme for die bonding of the sem conduct or
di ce 15.
[ 0061]

Mor eover, according to this enbodi nent, as the
i nclination angle of the inclined surface 22b provi ded on the
side of the outer circunference of the stage of the sliding
groove 22a is the angle B that is greater than the inclination
angle o of the cover 23 when the cover 23 is fully opened, the
| ower surface 23g of the cover 23 is alwaysinlinecontact with
t he edge 22d, andthe air i s prevented fromcom ngintothe case
21. Thus, it is possibleto effectively performseparation of
the retaining sheet 12. Furthernore, according to this
enbodi nent, as the back end 23c of the cover 23 noves downwar d
farther fromthe contact surface 22 as the cover 23 slides, the
back end 23c of the cover 23 is not brought into contact with

t he sem conductor die 15 that is adjacent. Accordingly, even
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if there is the sem conductor die 15 that is adjacent on the
slidingsideof thecover 23, it is possibletosnoothly perform
t he operations of sliding of the cover 23 and pi cki ng up of the
sem conductor die 15.

[ 0062]

I't has been described that evenif the collet 18 is noved
down to the upper surface of the sem conductor die 15, it is
not possible to separate an entire stacked body of the die
attachnent film 12a and the sem conductor die 15 fromthe
retaining sheet 12 at the same tine as suctioning the
sem conduct or di e 15 and to pi ck up the stacked body of the die
attachnent fil ml2a and the sem conductor di e 15. However, in
a case i n whi ch adhesi ve strength of the retaining sheet 12 1is
weak, when the collet 18 i s noved down to t he upper surface of
t he sem conductor die 15 as illustrated in FIG 17, an entire
stacked body of the die attachnent film 12a and the
sem conductor di e 15 can be separated fromthe retaini ng sheet
12 and pi ck up the stacked body at the sane ti ne as sucti oni ng
the sem conductor die 15. In this case, as the stacked body
of the die attachnment fil ml1l2a and the sem conductor di e 15 can
be pi cked up before fully opening the cover 23, it is possible
to performpi cki ng up of the sem conductor die 15 for afurther
reducedtinme. Further, intheabove enbodi ment, it isdescribed
that the stacked body of the die attachnent film12a and the
sem conductor die 15 is to be picked up. However, also in a
case in which the die attachnent filml2a is not provided and

the retaining sheet 12isdirectly appliedtothe sem conductor
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die 15, it is possible to pick up the sem conductor die 15 in
the same manner as in this enbodi nent.
[ 0063]

A different enbodi nent of the present inventionw || now
be described with reference to FIG 18 through FIG 20. Like
conponents i n the enbodi nent described wwth referenceto FIG
1 through FIG 16 are denoted by |like reference nuneral s and
descri ptions of such conponents shall be omtted. According
to this enbodi nent, after producing a vacuumw thin the case
21 of the stage 20, thecollet 18 withthe suction hol es 19 bei ng
vacuum zed i s noved down above the sem conductor die 15, and
the retai ning sheet i s sequentially separated while the coll et
18 hol ds the sem conductor die 15.

[ 0064]

As described with reference to FIG 10, after aligning
t he stage 20 and t he sem conductor di e 15, a vacuumi s produced
within the case 21 of the stage 20, and then separating the
retaining sheet 12 at the stacked body of the die attachnent
filml2a and the sem conductor die 15 sticking to the side of
the outer circunference of the stage of the end surface
projection 32 and the side projections 31 fromthe die
attachnment film212a, the control unit 70 noves the collet 18
wi ththe suction hol es 19 bei ng vacuum zed down t owar d t he upper
surface of the sem conductor die 15, as illustrated in FIG
18(b) and FIG 18(c). The collet 18 is drivenin the verti cal
directionwith avoice coil notor that i s not depi cted, and the

control unit 70 determ nes that the | ower surface of the coll et
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18 is brought into contact with the upper surface of the
sem conductor di e 15 when a di f f er ence bet ween a conmand si gnal
for a position and an actual position of the collet 18 becones
equal to or greater than a predeterm ned threshold | evel, and
st ops t he downwar d novenent of the collet 18 down. In a state
i n whi ch t he downwar d novenent of the coll et 18 stops, the side
of the tip end 15a of the sem conductor die 15 is sandw ched,
along with the retaining sheet 12 and the die attachnent film
12a, between the coll et 18 and t he upper end surface of the end
surface projection 32 as illustrated in FIG 18(b), the side
of t he si de surface 15b of the sem conductor di e 15is sandw ched,
along with the retaining sheet 12 and the die attachnent film
12a, betweenthe coll et 18 and t he upper end surface of the side
projections 3lasillustratedinFI G 18(c), andthusthe stacked
body of the die attachnment film1l2a and the sem conductor die
15isheldwiththecollet 18. Thereis agap betweenthe | ower
surface of the collet 18 and the sem conductor die 15 at the
region of the upper surface of the cover 23, and the
sem conductor die 15 of this portion is not suctioned to the
| ower surface of the collet 18.
[ 0065]

AsillustratedinFI G 19(b), thecontrol unit 70 perforns
t he advancenent operation of the cover 23 in this state.
Simlarly to the enbodi nent descri bed above, the cover 23 is
noved up to the positionat whichthetipend 23ais higher than
t he upper end surfaces of the end surface projection 32 and t he

side projections 31 by the height h. At this tinme, the collet

56



53Separation Line 70Control Unit 71Vacuum Apparatus 72Wafer Holder Horizontal Direction Driving
Unit 73Stage Vertical Direction Driving Mechanism 100Pick-Up Apparatus 300Slider Driving
Mechanism

18 noves its | ower surface up by the hei ght hinsynchronization
wi th the upward novenent of the tip end 23a of the cover 23 to
mai ntain the holding state of the stacked body of the die
attachnent fil ml2a and t he sem conductor die 15. Wenthetip
end 23a of the cover 23 noves upward, as illustrated in FIG
19(a), FIG 19(b), and FIG 19(c), the separation line 53 noves
slightly toward t he center of the sem conductor die 15, and t he
regi on of the sem conductor die 15 that is suctioned with the
collet 18 slightly increases.

[ 0066]

Next, as illustrated in FIG 20(b), the control unit 70
starts the sliding operation of the cover 23. Wen the cover
23isslidasillustratedinFIG 20(b), thetip end 23a of the
cover 23 noves away fromthe end surface 41la of the suction
openi ng 41, and the opening section 42 in the vacuum state
appears. Then, as the cover 23 slides, the retaining sheet 12
IS suctioned into the opening section 42 and sequentially
separated fromthe die attachnent filml2a. The air bel owthe
retaini ng sheet 12is suctionedthroughthe comrunicating hol es
37 as indicated by an arrowb in FIG 20(b), and the retaining
sheet 12ispulledintothe openingsection42, andtheretaining
sheet 12 is sequentially separated fromthe di e attachnent film
12a. As illustratedin FIG 20(b), the retaining sheet 12 is
pull ed i nto the openi ng section 42 sticks to a portion near the
upper surface of the connecting rib 36. Further, as the
retaining sheet 12 is separated, the stacked body of the die

attachnent filml2a and the sem conductor die 15 as a whole i s
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sequentially suctionedtothecollet 18. Then, asillustrated
in FIG 20(a), FIG 20(b), and FIG 20(c), the separation |ine
53 gradual ly noves in the sliding direction of the cover 23.
And thereafter, when the cover 23 is fully opened as the cover
23 slides, the state illustrated in FIG 16 described in the
previ ous enbodi nent is realized, and the stacked body of the
di e attachnent fil ml2a and t he sem conductor die 15 as a whol e
is picked up with the collet 18.
[ 0067]

Simlarly to the enbodi nent described with reference to
FIG 1through FIG 16, the enbodi nent descri bed above provi des
an effect that even the sem conductor die 15 that is largely
t hi nner than that conventionallyis, for exanpl e, thinner than
15 um, can be easily separated from the retaining sheet 12.
Further, according to this enbodinment, as it i s not necessary
to tenporarily stop the sliding operation while the cover 23
is sliding in order to nove the collet 18 down as in the
enbodi nent previously described, the sliding operation can be
sinplified.
[ 0068]

A different enbodi nent of the present inventionw |l now
be described with reference to FIG 21 and FIG 22. FIG 21
and FIG 22 illustrate a different arrangenent and
configurationof the endsurfaceprojection32. The enbodi nent
described with reference to FIG 1 through FIG 16 descri bes
that the end surface projection 32 and the side projections 31

integrally forma Ushaped as a whol e. However, as illustrated
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in FIG 21, an end surface projection 32a can be constituted
by a band pl at e i ndependent of the side projections 31, and a
cap can be provi ded bet ween t he si de projections 31 and t he end
surface projection 32. Further, asillustrated in FIG 22, a
plurality of cylindrical stick-like projections 32b can be
arranged in a line along the end surface 41la of the suction
opening 41 to provide an end surface projection. Simlarly,
t he si de proj ecti oncan al so be provided by aligningcylindrica
proj ections. Moreover, the enbodi nent described with
reference to FIG 1 through FIG 16 describes that the
subsidiary holes 35 are arranged in addition to the primary
hol es 33a-33d. However, asillustratedinFIG 21 and FIG 22,
it ispossibletoelimnate the subsidiary hol es 35 and arrange
only the primary hol es 33a-33d.

[ 0069]

A different enbodi nent of the present inventionw |l now
be described with reference to FIG 23 through FIG 29. Like
conmponents in the enbodi nent described with reference to FI G
1 through FIG 16 are denoted by |like reference nunerals and
descriptions of such conponents shall be omtted. As
illustratedinFI G 23, this enbodi nent i s configured such that
only the side projections 31 are provi ded, and the end surface
projection32intheenbodi ment describedwithreferencetoFl G
1 through FIG 16 are omtted and the subsidiary holes 35
provi ded adj acent to the end surface projection 32 are
elimnated. Qher than this, this enbodinent is the sane as

t he enbodi nent described with referenceto FIG 1 through FI G

59



383Cam CLAIMS 1. A semiconductor die pick-up apparatus for picking up a semiconductor die
applied to a retaining sheet, the apparatus comprising: a stage comprising a contact surface
configured to be in close contact with one surface of the retaining sheet, the one surface being
opposite of the other surface to which semiconductor dice are applied; a suction opening provided in
the contact surface; a cover provided for the stage so as to allow a tip end of the cover on a
closing side of the suction opening to advance freely from the contact surface, and configured to slide
along the C(i%tact surface to open and close the suction opening;

[ 0070]

Simlarly to the enbodi nent previously described, the
control unit 70 illustrated in FIG 4 perforns the alignnent
step between the stage 20 and t he senmi conductor die 15 in the
state in which the cover 23 is closed. AsillustratedinFIG
24(b) and FIG 24(c), inthe sate in which the alignnment step
has been conpl eted, the retaining sheet 12 is in contact with
t he upper end surface of the side projections 31 around t he side
projections 31. As the height of the side projections 31 is
on the order of 0.3 mmand very snmall as conpared to the outer
di aneter of the stage 20, and as a tensile force is acting on
the retai ning sheet 12 due to the expand ring 16 of the wafer
hol der 10, the retaining sheet 12 is positioned substantially
parallel with the contact surface 22 near the side projections
31, and di stant upward fromt he contact surface 22 by t he hei ght
of the side projections 31, as illustrated in FIG 24(b) and
FIG 24(c). For this reason, a gap corresponds to t he hei ght
of the side projections 31 is provided between the retaining
sheet 12 andt he cont act surface 22. Further, agap corresponds
tothe hei ght of thesideprojections3lisalsoprovidedbetween
the front surface of the cover 23 in the sane plane with the
contact surface 22 and the retaining sheet.

[0071]

Further, asillustratedin FIG 24(a) and FIG 24(b), in

the state in which the alignnent step has been conpl eted, the

tip end 15a of the sem conductor die 15 to be picked up sticks
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a projection arranged along a circumferential edge of the suction opening and projects from the
contact surface; a plurality of suction holes provided in the contact surface on a side of an outer
circumference of the stage from the projection; and a collet configured to suction a semiconductor
die, wherein when picking up the semiconductor die, in a state in which at least a portion of a
contour of the semiconductor die to be picked up sticks out from the projection toward the outer
circumference of the stage, the retaining sheet at the portion sticking out from the projection toward

the outer cwcmnftelr%rpﬁq Rf thee %Iagﬁri %larl%d to tn% Sélﬁg?n {;ﬁle eni n rﬁju IJ? gelnp]l ?nductor die

pick-up apparatus accordln 0 claim erein when picking up micorductor d|e the
retaining shegtgha RQrian @F'C{(WQ Qiitfermdhe pigieeienhiowad hrowergEcwpfargneaof the stage

is suctioned into the suction holes,

side opposite fromthe suction opening 41. Moreover, as
illTustrated in FIG 24(a) and FIG 24(c the both side surfaces
15b of the sem conductor die 15 to be picked up al so stick out
fromthe respective side projections 31 either to the side of
the outer circunference of the stage or to the side opposite
fromthe suction opening 41 of the side projections 31.
[0072]

Upon conpl etion of the alignnment step, the control unit
70 starts the retai ni ng sheet separation step as illustrated
in FIG 25 through FIG 29. The control unit 70 illustrated
in FIG 4 produces a vacuumw thin the case 21 of the stage 20
usi ng t he vacuumapparatus 71 illustratedin FIG 4. Reducing
the pressure wthin the case 21 to a vacuum produces a vacuum
wi t hinthe four primary hol es 33a-33d, the subsi di ary hol es 35,
and the conmmuni cating holes 37 that communicate with the
interior of the case 21 illustrated in FIG 25(a). Then, as
illustrated in FIG 25(c), and the air within the gap between
the contact surface 22 of the side projections 31 on the side
of the outer circunference of the stage or on the side opposite
fromthe suction opening 41 as illustrated in FIG 24(c) and
the retaining sheet 12 are suctioned into the case 21 t hrough
the primary hol es 33a-33d and the subsidiary holes 35 as
i ndicated by an arrowa in FIG 25(c). Further, as there are
the gaps between the tip end 23a of the cover 23 and the end

surface 4l1la of the suction opening 41 and between the side
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the tip end of the cover is caused to advance up to a position equal to or higher than an upper end
surface of the projection from the contact surface, the cover is caused to slide while the retaining
sheet and the semiconductor die to be picked up are pushed upward to open the suction opening
sequentially, the opened suction opening is caused to suction the retaining sheet sequentially to
separate the retaining sheet from the semiconductor die to be picked up, and the collet is caused
to suction the semiconductor die to be picked up. 3. The semiconductor die pick-up apparatus

according t%ﬁlaﬁrgc% %ei& the cover 23 and the side surface 41b of the

suction opening 41, the air between the upper surface of the
cover 23 and the retaining sheet 12 is suctioned into the
comuni cat i ng hol es 37 t hr ough t he gaps as i ndi cat ed by an arr ow
bin FIG 25(c). Then, as illustrated in FIG 25(c), the
retaining sheet 12 on the side of the outer circunference of
the stage fromthe side projections 31 or on the side opposite
fromthe suction opening 41is suctionedtothe contact surface
22 through the primary hol es 33a-33d and t he subsi di ary hol es
35, and the retaining sheet 12 on the side of the inner
ci rcunference of the stage of the side projections 31 or onthe
side of the suction opening 41 or on the side of the cover 23
is suctioned to the upper surface of the cover 23. Then, as
illustrated in FIG 25(c), the retaining sheet 12 i s deforned
into a peaked shape having a peak at an upper end surface of
each of the side projections 31 inclined down in the width
direction of the cover 23 toward the side of the outer
circunference of the stage and to the side of the inner
circunference of the stage. At thistine, inthe center of the
cover 23, theretainingsheet 12is suctionedina planar manner
tothecontact surface22inthesane planew ththeupper surface
of the cover 23 and the upper surface of the cover 23 as
illustrated in FIG 25(b).
[0073]

Wi | e t he st acked body of the die attachnment fil ml2a and
the sem conductor die 15 applied to the retaining sheet 12

attenpts to deforminto the sane peaked shape follow ng the
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the suction opening extends linearly, and the projection comprises two side projections
respectively provided along linearly extending opposing sections of the circumferential edge of the
suction opening, and an interval between outer surfaces of the side projections on an opposite side of
the suction opening is smaller than a width of the semiconductor die to be picked up. 4. The
semiconductor die pick-up apparatus according to claim 3, wherein the projection further
comprises an end surface projection provided along a section of the circumferential edge at an end of

the suction pReaing WK e S gf Vi chveiaYes PBeel 10 APIANRY PN o | o dhe

semiconductor die pick-up appara Us according to claim3 erein e suctio omprise

four prlmary]bgllest wéaggﬁ@qéﬁ%lref&rn@rﬁso%q regiagoeHas feginn Siad crREWiRSGther ept of the
suction opening which the tip end of the cover move s closer to and away from and at least a portion of

the side prajectiend, awbfacihg sites 62 ahandctdregslantagonl beingy peradlel vitlathengideoprojections,

B O B 15 2anmo Tof Low th s curvature. Consequently, as
illustrated in FIG 25(c), the die attachnent filml2a and the
retai ni ng sheet 12 are separated at the both side surfaces 15b
of the sem conductor die 15 sticking to the side of the outer
ci rcunference of the stage of the side projections 31, and t he
air comes intothe gaps as indicated by arrows cin FIG 25(c).
As illustrated in FIG 25(c), the die attachnment film12a on
t he side surfaces 15b of the sem conductor die 15 i s separated
fromthe retaining sheet 12 along with the sem conductor die
15 fromthe both side surfaces 15b to the position of the
separation |line 53 above the upper end surfaces of the side
projections 31. Wil ethis enbodi nent does not i ncl ude the end
surface projection32liketheenbodi ment previ ously descri bed,
the retai ning sheet 12 near the corners on the side of thetip
end 15a of the sem conductor die 15 is separated in the sane
manner fromthe di e attachnment fil ml2a duetothe prinmary hol es
33a and 33b and the side projections 31 that are provided
i mredi ately therebel ow. Further, although no projection
sticking out fromthe contact surface 22 is provided on a side
of a back end 15c of the sem conductor die 15, the retaining
sheet 12 near the corners on the side of the back end 15c of
the sem conductor die 15 is separated in the sane manner from

the die attachnent film12a due to the primary hol es 33c and

33d and the side projections 31 that are provi ded i medi ately
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perpendicular to a direction in which the suction opening extends is substantially the same as a width
of the semiconductor die to be picked up, and a length of the rectangular region in the direction in
which the suction opening extends is substantially the same as a length of the semiconductor die to be
picked up. 6. The semiconductor die pick-up apparatus according to claim 4, wherein the
suction holes comprise four primary holes arranged at four corners of a rectangular region that
comprises the end of the suction opening which the tip end of the cover move s closer to and away
from and attlﬁ%?t B?%'\?/n of the side projections, two facing sides of the rectangular region being
) € L . o N )

parallel with thé side projections, a width of the rectangular region in a direction perpendicular to a
direction in pdictuthe suction opening extends is substantially the same as a width of the
semiconductor die to be picked up, and a length of the rectangular region in the direction in which
the suction openingfextbesicris baldstdniadly thyg sarndasi algrgthacithm serhitondutéor dieeto be
picked up. 7. The semiconductor die pick-up apparatus according to one of claims 2 to 6, wherein

21, the die attachnent filml2a and the retaining sheet 12 are

separated at the portions projecting to the side of the outer

ci rcunference of the stage fromthe side projections 31 of the

bot h side surfaces 15b of the sem conductor die 15. At this

time, the positions of the sem conductor die 15 and the stage

20 are adjusted such that the centers of the primary hol es

33a-33d correspond respectively to the four corners of the

sem conductor di e 15, andthereforethe die attachnment fil ml2a

is ensured to be separated fromthe retaining sheet 12 at the

four corners of the sem conductor die 15. In other words, by

produci ng a vacuumwi t hin t he case 21, the die attachnment film

12a and t he ret ai ni ng sheet 12 are separated at the four corners

of the sem conductor di e 15 and t he bot h si de surfaces 15b, and

the separation line 53 is forned. Here, while the separation

line 53 includes two straight linesinFIG 25(a), thisisonly

schematic illustration of the separation |ine, and the

separation line is often not constituted by straight |ines.

[ 0075]

Simlarly to the enbodi nent previously described, the

control unit 70 perfornms t he advancenent operati on of the cover

23. As illustrated in FIG 26(b), upon conpletion of the

advancenent operation, the tip end 23a of the cover 23 noves

up to a position higher than the upper end surface of the side

proj ections 31 by t he hei ght h. The hei ght h can be on t he order
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when picking up the semiconductor die, the tip end of the cover is caused to advance up to the
position equal to or higher than the upper end surface of the projection from the contact surface,

the cover is caused to slide to a first predetermined position while the retaining sheet and the
semiconductor die to be picked up are pushed upward to open the suction opening sequentially to the
first predetermined position, the opened suction opening is caused to suction the retaining sheet
sequentially to separate the retaining sheet from the semiconductor die to be picked up to a portion

neat the irshprgstarminer! ROSIY e cpllet fRmaed sowimmesieigiyABare i sgipiconductor

die to be picked up ction a portion of the semiconductor di€ to be & cover

thereaft_er_ isngapipedtp |i§#¢dl4!§1§‘rdf‘ Wé@ﬂ@ﬂi@_tmeirﬁt Prefiniendinewhpasition whil_e
the retaining sheet and the semiconductor die to be picked up are pushed upward to open the suction
opening seguaritiadlg f@Zhert inghe @liding2drexiosdsor hiee fiettgredetgrmimeet pdtior, be the
further opened suction openirég&riss caused to suction the retaining sheet sequentially to separate the

retaining sHdet ir8fhitRARIAESARICIMEE REbE Bicked o' ttHEF intheSlidirg Gire®6Rirom the

portion nea([jltshe[ Wgt Ipé?daelt%rirp]laegrpeoesglo&agp t he contact surface 22 adj acent

tothe tip end 23a of the cover 23 is inclose contact with the
contact surface 22, the retaining sheet 12 i s pull ed downward
when the ti p end 23a of the cover 23 noves upwar d, and separ at ed
fromthe die attachment film1l2a. The air conmes i nto between
the die attachnment fil ml2a and t he retaining sheet 12 that are
separated as indicated by arrowb in FIG 26(b). Then, when
thetipend?23aof thecover 23 advances to a predet erm ned hei ght,
the separation line 53 is forned near the tip end 23a of the
cover 23. Further, asillustratedinFIG 26(c), al sonear the
center in the direction that the cover 23 opens, the upper
surface of the cover 23 noves up to a position higher than the
upper end surface of the end surface projection 32. However,
t he hei ght of the upper surface of the cover 23 becones | ower
than that of the tip end 23a of the cover 23 by an anount of
the inclination of the upper surface of the cover 23. As
illustrated in FIG 26(c), on the side surface 15b of the
sem conductor di e 15, the separationline53 novestotheregion
of the upper end surface of the sideprojections 31totheregion
of the upper surface of the cover 23 or the region on the side
of inner circunference of the stage 20. As described above,
by advanci ng the cover 23 upward fromthe contact surface 22

as indicated by an arrowd in FIG 26(b), the separation |ine
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the collet is caused to sequentially suction the remaining portion of the semiconductor die to be picked
up. 8. The semiconductor die pick-up apparatus according to one of claims 2 to 6, wherein when
picking up the semiconductor die, the tip end of the cover is caused to advance up to the position
equal to or higher than the upper end surface of the projection from the contact surface, the cover
is caused to slide to a first predetermined position while the retaining sheet and the semiconductor die
to be picked up are pushed upward to open the suction opening sequentially to the first predetermined

postr, ST SATARIET N BT s g st senuTa o
predetermingchB@<iti@dy r egi on between the die attachnent film12a and the
retai ning sheet 12 increases.
[ 0076]

In the above description, the tip end 23a of the cover
23 i s described as noving up to the position higher than the
upper end surface of the end surface projection 32. However,
dependi ng on an adherence property and such of the retaining
sheet 12, the tip end 23a of the cover 23 can nove up to the
sanme plane with the upper end surfaces of the end surface
projection 32 and the side projections 31. In this case, the
hei ght h is zero.

[0077]

As illustrated in FIG 27, the control unit 70 perforns
thefirst slidingoperationfor openingthecover 23tothefirst
position. As illustrated in FIG 27(a) and FIG 27(b), when
the cover 23 slides to the first position as indicated by an
arrowe, the tip end 23a of the cover 23 noves away fromthe
end surface 41a of the suction opening 41, the suction opening
41 opens, and t he opening 42 appears. As a vacuumi s produced
wi thin the case 21 of the stage 20 by t he vacuumapparatus 71
the air belowthe retaining sheet 12 i s suctioned through the
comuni cat i ng hol es 37 as i ndi cated by anarrowbinFI G 27(b),
and the opening section 42 suctions the retaining sheet 12
therein. Then, the retaining sheet 12 is pulled into the
openi ng section 42 as the cover 23 slides, and the retaining

sheet 12 is separated sequentially fromthe die attachnent film
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the collet is moved down immediately above the semiconductor die to be picked up to suction the
semiconductor die to be picked up, the cover thereafter is caused to slide further in the sliding
direction from the first predetermined position while the retaining sheet and the semiconductor die to
be picked up are pushed upward to open the suction opening sequentially further in the sliding
direction from the first predetermined position, and the further opened suction opening is caused
to suction the retaining sheet sequentially to separate the retaining sheet from the semiconductor die

to be pickqug'furtﬂgr (Jr] ﬁh&ﬁlipg}ge%ir?%io'glf@m gli?%qgftiqnh%?a}r épglfgﬁtorpéeg tggpinféi position.

9. The semiconductor die pick-up apparatus accor one of claims wherein when
picking up tha|sestcPReBCiN&ligpkIe ¢RYlel seavgRtiaby SUCHRRS theSepicondrci fliettade picked

up as the retaining sheet is sequentially separated from the semiconductor die to be picked up in a
state in whiolp pes callef laaldsahd $emiconuiectorrdiertob S fickddoam sepat@GtThensemitbeductor die
pick-up appraé?tgisrﬂcggrdsi?]%é? Cliaiszgr’gvn??rﬁgl die attachment film12a, the air

comes t herebetween fromoutside as indicated by an arrowc in

FIG 27(b). The sem conductor die 15 forns a stacked body

integral wwththedieattachnent fil ml2a, andthe sem conduct or

die 15 and the die attachnment fil ml2a are not separated. The

separation line 53 on the side of the tip end 15a of the

sem conductor die 15 noves to the direction in which the cover

23 slides as the cover 23 slides. Then, when the cover 23

reaches the first position, as illustrated in FIG 27(a) and

FIG 27(b), the separation line 53 on the side of the tip end

15a of the sem conductor di e 15 has noved near the tip end 23a

of the cover 23 at the first position.

[ 0078]

Wil e this enbodi mnent does not include the end surface
projection 32 |like the enbodi nent previously described, as
descri bed above, the retaining sheet 12 near the corners onthe
side of thetip end 15a of the sem conductor die 15i s separat ed
fromthe di eattachnent fil ml2awhen avacuumi s producedw t hin
t he case 21 of the stage 20. Accordingly, evenif the separated
region of the die attachnent film12a near the tip end 15a of
the sem conductor die 15 when the tip end 23a of the cover 23
is moved upward i s small, the retaining sheet 12 i s separated

taking the corners of the tip end 15a of the sem conductor die

15 as the starting point of separation along an entire | ength
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when picking up the semiconductor die, the collet is moved upward in synchronization as the tip end of
the cover is advanced up to the position equal to or higher than the upper end surf ace of the
projection from the contact surface. 11. The semiconductor die pick-up apparatus according to
one of claims 2 to 6, wherein the stage is cylindrical, the cover is substantially as wide as the
suction opening, and when the tip end is advanced from the contact surface, a surface that pushes up
the retaining sheet is inclined downward from a side of the tip end to a back end on the side of opening

e suten S AL SSER R RREGS e oy oot T o

contact surface by a thickness of the Cover, the sliding groove being su

cover, and thendidiy gippye exdendirg (pvand aoudter gegumferential surface of the stage from a
position of an end of the suction opening on an opening side of the cover to a position on a side of an

inner circunhf@@at®e of the stage from a position of the back end of the cover in a state in which the
cover closes the suction opening at a position that deviates from overlapping with a cylindrical surface

of the outer circumfBHHdRESHthaStade COVER irfchinkd duifakck R BralRyEand ihdiRBLIdifface
S T 008 Y B RACHRAIE SRR Bl s srpyrence o

as indicated by anarroweinFI G 27(b), asillustratedinFIG

27(c), the position of the upper surface of the cover 23

gradual | y noves upward, and, along with this, the separation

l'ine 53 near the both side surfaces 15b of the sem conductor

di e 15 gradual | y noves toward the center of the sem conduct or

di e 15.

[ 0080]

As descri bed above, when the cover 23 slidestothefirst
position, the retaining sheet 12 is separated fromthe die
attachnment film12a by 1/3 to 1/2 of the length of the
sem conductor die 15 fromthe ti p end 15a of the sem conduct or
di e 15 t o be pi cked up, the separated regi on of the side surface
15bis slightlylarger thanthat whenthe advancenent operati on
of the cover 23 has been conpl et ed as descri bed with reference
to FIG 26.

[ 0081]

Simlarly to the enbodi nent previously described, as
illustratedinFI G 28, inthestateinwhichavacuumis produced
i nthe suction holes 19 of the coll et 18 by t he vacuumappar at us
71 illustratedin FIG 4, the control unit 70 noves the col |l et
18 down above t he sem conduct or di e 15t 0 be pi cked up, and causes

the collet 18 to suction the sen conductor die 15.
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when picking up the semiconductor die, the cover is caused to slide to sequentially open the suction
opening while a surface of the cover that is opposite of a surface pushing up the retaining sheet is
brought into contact with an edge between the bottom surface of the sliding groove and the inclined
surface. 12. The semiconductor die pick-up apparatus according to claim 11, wherein an
inclination angle of the inclined surface with respect to the contact surface is greater than an inclination
angle of the surface of the cover that is opposite of the surface pushing up the retaining sheet with
respect to :F%Sgaﬁact surface. 13. The semiconductor die pick-up apparatus according to claim
11, wherei a-stepped portion is provided, the stepped portion extending from the inclined surface

to the outer circumferRiice guniggenel tha Yagealongdhe seRtagsevireasyd des can drgle of a
surface comprising the edge and the side edge of the stepped portion at the outer circumference of the

stage with rebpectantthelcontadt suffaca is gedtdrethaovar in2Bnatiors Anglesofttbe fsurfaberof the cover

S PP {1 o 1 he F178toposltlon B8 i1 usiraled InFIG 29, As
illustratedinFI G 29(b) and FIG 29(c), as the cover 23 opens,
the air belowthe retaining sheet 12 i s suctioned through the
comuni cating holes 37 as indicated by arrows b in FIG 29(b)
and FIG 29(c), and the retaining sheet 12 is pulled into the
openi ng section 42 to separate the retaining sheet 12
sequentially fromthe die attachnment filml2a. Asillustrated
inFIG 29(b) and FIG 29(c), theretainingsheet 12 pulledinto
t he openi ng section42stickstoaportionnear the upper surface
of the connecting rib 36. Then, as the retaining sheet 12 is
separated sequentially fromthe die attachnment film12a, the
upper surface of the sem conductor die 15 is sequentially
suctionedtothecollet 18. Thereafter, asillustratedinFI G
29(b) and FIG 29(c), when the cover 23 slides to a full open
position, the retaining sheet 12 is fully separated fromthe
die attachnent film 12a, and the stacked body of the die
attachnment film1l12a and the sem conductor die 15 is suctioned
only by the collet 18. Then, asillustrated in FIG 29(a) and
FIG 29(b), the retaining sheet 12 pulled into the opening
section 42 sticks to a portion near the upper surface of the
connecting rib 36 and the bottomsurface 22a’ of the sliding
groove 22a. Further, when the cover 23 is fully opened, the

openi ng section 42 becones as | arge as the sucti on openi ng 41.

When the cover 23 is fully opened, the control unit 70 noves
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the contact surface. 14. A method of picking up a semiconductor die applied to a retaining sheet using
a semiconductor die pick-up apparatus for picking up a semiconductor die applied to the retaining
sheet, the apparatus comprising: a stage comprising a contact surface configured to be in close
contact with one surface of the retaining sheet, the one surface being opposite of another surface to
which semiconductor dice are applied; a suction opening provided in the contact surface; a cover
provided for the stage so as to allow a tip end of the cover on a closing side of the suction opening to

advance fretq%frgm rlhgtco%acdﬁ%déf%et %ni“c%r&fiqﬂgeg l]"% S@?%@P@ﬂ tB(Ei fgygéa&cet f#ré]a(a? Eo open and

close the suction opening; rojection arranged along a circumferen e suction
opening ang i aieRiFeFAMIthe eoNiact sHEfache s eRiRiWiRtceiciUPR holeapravideenthe contact

surface on a side of an outer circumference of the stage from the projection; and
[ 0083]

The enbodi nent descri bed above provides, in additionto
the effects of the enbodi nent describedwithreferenceto FIG
1 through FIG 16, an effect that the structure of the stage
20 can be sinplified as it is not necessary to provide the
subsidiary holes 35 that are adjacent to the end surface
projection 32 and the end surface projection32. Further, also
in this enbodinent, simlarly to the case described with
referenceto FIG 17, it i s possibleto pick upthe stacked body
of the die attachnment filml1l2a and the sem conductor die 15 at
the same tine as the collet 18 is noved down above the
sem conduct or die 15.

[ 0084]

A different enbodi nent of the present inventionw |l now
be described wwthreferenceto FIG 31. Referringto FIG 31,
| ongi t udi nal grooves 39 that comuni cate with the i nterior of
the case 21 of the stage 20 are provided at the corners of the
end surface 41a and t he si de surface 41b of the sucti on openi ng
41. AsillustratedinFIG 31, thelongitudinal grooves 39 are
in 3/4 circular cross section whose centers respectively
correspond to the corners of the end surface 41a and the si de
surface 41b of the suction opening 41, and each confi gured as
a sectoral hol e havi ng 270 degrees of central angle in a state
inwhichthetipend 23a of the cover 23 is in contact with the

end surface 4la of the suction opening 41. Further, the end
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a collet configured to suction a semiconductor die, the method comprising: an alignment step of,
when picking up the semiconductor die, aligning positions of the semiconductor die to be picked up in
a state in which at least a portion of a contour of the semiconductor die to be picked up sticks out from
the projection toward the outer circumference of the stage; and a pick-up step of picking up the
semiconductor die by suctioning the retaining sheet at the portion sticking out from the projection
toward the outer circumference of the stage into the suction holes, causing the tip end of the cover to

advance un Q.4 gagitigp egé{%htotr‘?%“%ﬁ‘%fetmg@?e%‘me& r%‘dzi:]t‘rfaﬁecgd{%‘%@{ olgpyan ram the

contact surface, causing the cover to slide w € retaining sheet and the semiconductor die to be

picked up ar%ﬁysfﬂ%uﬁwargﬁ@@perg@la SUCHOR epering secuedtiady| W%W%gtth%%%ﬁé‘ suction
opening to suction the retaining sheet sequentially to separate the retaining sheet from the

semiconductbr die tube pickedcuprfardecasiog thd eollengi ductdon athe geniemsl B%or diByto be
picked up. 15. The method of picking up a semiconductor die according to claim 14, wherein

the pick-up REY t&hPAséS 8vhaMBicdkiHY MrthI 5O IBRIAib Ncd Sy BT 8 efB Yt the cover to
advance up to the pasition al to or higher than the upper urface of the projection from the
contact surf;tcé, 2 ucs),lsnsgI twggc%v%rst%cs i'(?grtlotag ﬁrs(i%rrg eﬁ%rroﬁfninot{—:ﬁI %oillt%ne \r/]v%eilgéfﬁe(%tgirﬁ?ng sheet
and the sengispnderaleiede kf ricked wpiate pushed uPWATE iy PREME SUCHRICRRAAING

sequentially to the first predetermined position, causing the opened suction opening to suction the
retaining sheeb degeehtisilly ho sepaate deeredining $heat dase tHdsermtooadgttor e to be picked up
to a portion near the first predetermined position, moving the collet down immediately above the

semicondu&B8Pafedbi RPpidkad Bp 3 BLEELA RESSrtbh oftHb SBRTIESRIRF dié tBHEShiBk&d up,
thereafter c gs'pgrtpﬁ SOveL to ?lﬂeaftughteﬁ(ien tshee %Iirdértlg girrlectf'oq Lrgmr tGE}e Jljrﬁ} %redseﬁem%ined position
while the retaining sheét andthe 'seficonductar iz t3 Be plcEed up are pushed Lﬁawar%eio'open the

suction openﬁ}gewntwﬂwﬂér_thﬁr tﬂw@%ﬁ"&b@ﬂ %ﬁ@“%f{@m ﬁ‘@d‘ IR PF?‘F%?@H@RQ@Q%“OW
causing the further opened suction opening to suction the retaining sheet sequentially to separate the
retaining shieeGroa8thehsemigionBLGor 218 to beipsclambap fuytbrtih #te shding wirectioafrpm the
portion near the first predetermined position, and causing the collet to seqhuentiall suction the
remaining Miﬁﬁ&érﬁrﬁfcbﬁHG@l@r'd?eQG(ﬂé pieRebiup.he primary hol es 33a- 33d,

it 1s possible to elimnate the subsidiary holes 35 and to
arrange only the | ongi tudi nal groove 39 and the primary hol es
33a-33d as illustrated in FIG 31

[ 0085]

A different enbodi nent of the present inventionw || now
be describedwithreferencetoFIG 32. Wileintheenbodi nent
described with reference to FIG 30, it is described that the
i nclined surface 22b is provided on the side of the outer
circunference of the stage of the sliding groove 22a, the
st epped portion 22f can be provided instead of the inclined
surface 22b as illustrated in FIG 32. As illustratedin FIG
32, an angle of a plane including the edge 22d and an outer
ci rcunference side edge 22g of the stepped portion 22f with
respect to the contact surface 22 is an angle vy, and an

i nclination angle of thelower surface 23g of the cover 23 when
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16. The method of picking up a semiconductor die according to claim 14, wherein the pick-up step
comprises, when picking up the semiconductor die, causing the tip end of the cover to advance up to
the position equal to or higher than the upper end surface of the projection from the contact surface,
causing the cover to slide to a first predetermined position while the retaining sheet and the
semiconductor die to be picked up are pushed upward to open the suction opening sequentially to the
first predetermined position, causing the opened suction opening to suction the retaining sheet

sequentially @ sefoiayeq teing sieeh Lm0 Serticenduplot e Jole icke pp g portion

near the first predetermine on, moving the colle n immedi ove the semiconductor die

to be pi_cke@ gpdo S%_éiOE‘HQeaﬁ?@li%OW%toé %%b%PE&@Qﬂ%HB%@@ﬁ@V&ﬁl;fiiégothgk{%wer to slide
further in the sliding direction from the first predetermined position while the retaining sheet and the
semiconductsrtdie tartgepicket! np hrevpushed fupra 2By opdrhthe Guetiodpehing sspemitially further
in the sliding direction from the firs’;gredetermined position, and causing the further opened suction

opening to §GctidiethedBtasihgSiHeet88qden G0 P ArdBaNE P¥&iniRG shekffem fhe

semiconduc(;ta (ejire toi brec ic e(rj U%{grtgleriélth séid' dié(?ct{'%nefrgntnethe é)rti%rgple%t%?rst
predetermine posiﬁon. U7 he met(f'lwodeo%gplckm up a semiconducor die according to claim 14,
wherein  goes not interfere with of the back end 23c t he cover 23. Then,

whil e the cover 23 slides, the | ower surface 23g of the cover
23isalwaysinlinecontact wwththeedge 22d, andit i s possible
to prevent the air fromcomng through this portion. This
enbodi nent provi des the sanme effects as the enbodi nent
described with reference to FIG 30.

[ 0086]

The present inventionis not [imted to the enbodi nents
descri bed above, and i ncl udes any nodi fi cati ons and al t erati ons
that are made wi thout departing fromthe technical scope and
the spirit of the present invention as defined by the scope of

the i nventi on.
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the pick-up step comprises, when picking up the semiconductor die, causing the collet to sequentially
suction the semiconductor die to be picked up as the retaining sheet is sequentially separated from the
semiconductor die to be picked up in a state in which the collet holds the semiconductor die to be
picked up. 18. The method of picking up a semiconductor die according to claim 17, further
comprising: moving the collet upward, when picking up the semiconductor die, in synchronization
as the tip end of the cover is advanced up to the position equal to or higher than the upper end surface
of the proje(itg%ln frow;peéh?tact surface. 19. The method of picking up a semiconductor die
according to one of claims 14 to 18, wherein the projection of the semiconductor die pick-up
apparatus cpgporises iy sigde foselections respectively provided along linearly extending opposing
sections of the circumferential edge of the suction opening,
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the suction holes comprise four primary holes arranged at four corners of a rectangular region that
comprises the end of the suction opening which the tip end of the cover move s closer to and away
from and at least a portion of the side projections, two facing sides of the rectangular region being

parallel with the side projections, a width of the rectangular region in a direction perpendicular to a
direction in which the suction opening extends is substantially the same as a width of the
semiconductor die to be picked up, a length of the rectangular region in the direction in which the

suction opeg@gg extgpgg iﬁ% Sé%?ﬁ'%p{ the same as a length of the semiconductor die to be picked
up, and e alignment step comprises aligning the positions of the semiconductor die to be picked

up such thagfourgpsners ofthg saimicar@UGeLfliedeignpicked up respectively come above the
primary holes.
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CLAI M5

1. Asem conductor di e pick-up apparatus for picking up
a sem conductor di e appliedto aretaini ng sheet, the appar at us
conpri si ng:

a stage conprising a contact surface configuredto bein
cl ose contact with one surface of the retaini ng sheet, the one
surface being opposite of the other surface to which
sem conductor dice are applied;

a suction opening provided in the contact surface;

a cover provided for the stage so as to allowa tip end
of the cover on a cl osi ng si de of t he sucti on openi ngto advance
freely fromthe contact surface, and configured to slide al ong
the contact surface to open and cl ose the suction opening;

a proj ectionarranged al ong acircunferential edge of the
suction opening and projects fromthe contact surface;

a plurality of suction holes provided in the contact
surface on a side of an outer circunference of the stage from
the projection; and

a collet configured to suction a sem conductor die,
wher ei n

when pi cki ng up t he sem conductor die, inastateinwhich
at | east a portion of a contour of the sem conductor die to be
pi cked up sticks out fromthe projection toward the outer
ci rcunference of the stage, the retaining sheet at the portion
stickingout fromthe projectiontowardtheouter circunference
of the stage is suctioned into the suction holes.

2. The sem conduct or di e pi ck-up appar atus accordingto
claim1l, wherein

when pi cking up the sem conductor die,

the retaining sheet at a portion sticking out fromthe
projection toward the outer circunference of the stage is
suctioned into the suction holes,

the tip end of the cover is caused to advance up to a
position equal to or higher than an upper end surface of the
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projection fromthe contact surface,

the cover is caused to slide while the retaining sheet
and t he sem conductor die to be pi cked up are pushed upward to
open the suction opening sequentially,

t he opened suction opening is caused to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up, and

the collet is caused to suction the sem conductor dieto
be pi cked up.

3. The sem conduct or di e pi ck-up apparatus accordingto
claim2, wherein

t he suction opening extends linearly, and

the projection conprises two side projections
respectively provided along linearly extendi ng opposi ng
sections of the circunferential edge of the suction opening,
and an i nterval between outer surfaces of the side projections
on an opposite side of the suction opening is snaller than a
wi dt h of the sem conductor die to be picked up.

4. The sem conductor di e pi ck-up apparatus accordingto
claim 3, wherein

the projection further conprises an end surface
proj ection provi ded al ong a sectionof thecircunferential edge
at an end of the suction opening which the tip end of the cover
noves closer to and away from

5. The sem conduct or di e pi ck-up appar atus accordingto
claim 3, wherein

t he suction hol es conprise four primary hol es arranged
at four corners of arectangul ar regi on that conpri ses the end
of t he suctionopeningwhichthetipendof thecover noves cl oser
to and away fromand at | east a portion of the side projections,
two faci ng sides of the rectangul ar regi on being parallel with
the side projections,

a wdth of the rectangular region in a direction
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perpendi cular to a direction in which the suction opening
extends is substantially the sane as a width of the
sem conductor die to be picked up, and

a length of the rectangular region in the direction in
whi ch t he sucti on openi ng extends i s substantially the sane as
a length of the sem conductor die to be picked up.

6. The sem conduct or di e pi ck-up appar atus accordingto
claim4, wherein

t he suction hol es conprise four primary hol es arranged
at four corners of arectangul ar regi on that conpri ses the end
of t he suctionopeningwhichthetipendof thecover noves cl oser
to and away fromand at | east a portion of the side projections,
two faci ng sides of the rectangul ar regi on being parallel with
the side projections,

a wdth of the rectangular region in a direction
perpendi cular to a direction in which the suction opening
extends is substantially the sane as a width of the
sem conductor die to be picked up, and

a length of the rectangular region in the direction in
whi ch t he sucti on openi ng extends i s substantially the sane as
a length of the sem conductor die to be picked up.

7. The sem conduct or di e pi ck-up apparatus accordingto
one of clains 2 to 6, wherein

when picking up the sem conductor die,

the tip end of the cover is caused to advance up to the
position equal to or higher than the upper end surface of the
projection fromthe contact surface,

the cover is caused to slide to a first predeterm ned
position while the retaining sheet and the sem conductor die
to be picked up are pushed upward to open t he sucti on openi ng
sequentially to the first predeterm ned position,

t he opened suction opening is caused to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up to a portion near
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the first predeterm ned position, the collet is noved down
i medi atel y above the sem conductor die to be picked up to
suction a portion of the sem conductor die to be picked up,

the cover thereafter is caused to slide further in the
sliding direction fromthe first predeterm ned position while
the retai ning sheet and the sem conductor die to be picked up
are pushed upward to open the suction opening sequentially
further inthe sliding direction fromthe first predeterm ned
position,

the further opened suction opening is caused to suction
the retaining sheet sequentially to separate the retaining
sheet fromthe sem conductor dieto be picked up further inthe
slidingdirectionfromthe portionnear thefirst predeterm ned
position, and

the collet is caused to sequentially suction the
remai ni ng portion of the sem conductor die to be picked up.

8. The sem conduct or di e pi ck-up apparatus accordingto
one of clains 2 to 6, wherein

when pi cking up the sem conductor die,

the tip end of the cover is caused to advance up to the
position equal to or higher than the upper end surface of the
projection fromthe contact surface,

the cover is caused to slide to a first predeterm ned
position while the retaining sheet and the sem conductor die
to be picked up are pushed upward t o open t he sucti on openi ng
sequentially to the first predeterm ned position,

t he opened suction opening is caused to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up to a portion near
the first predeterm ned position,

the collet is noved down i medi ately above the
sem conductor die to be picked up to suction the sem conduct or
die to be picked up,

the cover thereafter is caused to slide further in the
sliding direction fromthe first predeterm ned position while
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the retai ning sheet and the sem conductor die to be picked up
are pushed upward to open the suction opening sequentially
further inthe sliding direction fromthe first predeterm ned
position, and

the further opened suction opening is caused to suction
the retaining sheet sequentially to separate the retaining
sheet fromthe sem conductor dieto be picked up further inthe
slidingdirectionfromthe portionnear thefirst predeterm ned
position.

9. The sem conduct or di e pi ck-up appar atus accordingto
one of clains 2 to 6, wherein

when picking up the sem conductor die, the collet
sequenti al |l y suctions the sem conductor di e to be picked up as
the retaining sheet is sequentially separated fromthe
sem conductor dieto be pickedupinastateinwhichthecollet
hol ds the sem conductor die to be picked up.

10. The sem conductor die pick-up apparatus according
to claim9, wherein

when pi cki ng up t he sem conduct or die, thecollet is noved
upwar d i nsynchroni zationasthetipendof thecover i s advanced
up tothe positionequal toor higher thanthe upper end surface
of the projection fromthe contact surface.

11. The sem conductor die pick-up apparatus according
to one of clains 2 to 6, wherein

the stage is cylindrical,

t he cover i s substantially as wi de as t he sucti on openi ng,
and when the tip end is advanced fromthe contact surface, a
surface t hat pushes up the retai ni ng sheet i sinclineddowward
froma side of thetip endto a back end on the side of openi ng
t he suction opening,

a sliding groove is provided, the sliding groove being
recessed fromthe contact surface by a thickness of the cover,
the sliding groove being substantially as wi de as the cover,
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and the sliding groove extending toward an outer
circunferential surface of the stage froma position of an end
of the suction opening on an opening side of the cover to a
position on a side of an inner circunference of the stage from
a position of the back end of the cover in astate in whichthe
cover closes the suction opening at a position that deviates
fromoverlapping with a cylindrical surface of the outer
ci rcunference of the stage,

an inclined surface is provided, the inclined surface
ext endi ng froma bott omsurface of the slidinggroove at a si de
edge of at the outer circunference of the stage toward a si de
opposite of the contact surface, and

when pi cki ng up t he sem conduct or di e, t he cover i s caused
to slide to sequentially open the suction opening while a
surface of the cover that is opposite of a surface pushing up
t he retai ni ng sheet i s brought i ntocontact with an edge bet ween
the bottom surface of the sliding groove and the inclined
surf ace.

12. The sem conductor die pick-up apparatus according
to claim1l, wherein

aninclinationangleof theinclinedsurfacewthrespect
to the contact surface is greater than an inclination angl e of
t he surface of the cover that i s opposite of the surface pushi ng
up the retaining sheet with respect to the contact surface.

13. The sem conductor die pick-up apparatus according
to claim1l, wherein

a stepped portion is provided, the stepped portion
extending fromthe i nclined surface tothe outer circunference
surface of the stage along the contact surface, and

an angl e of a surface conprising the edge and the side
edge of the stepped portion at the outer circunference of the
stage with respect to the contact surface is greater than an
i nclination angl e of the surface of the cover that is opposite
of the surface pushing up the retaining sheet with respect to
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the contact surface.

14. A method of picking up a sem conductor die applied to a
ret ai ni ng sheet usi ng a sem conduct or di e pi ck-up appar at us for
pi cki ng up a sem conduct or di e appliedto the retaining sheet,
t he apparatus conpri si ng:

a stage conprising a contact surface configuredto bein
cl ose contact with one surface of the retaini ng sheet, the one
surface being opposite of another surface to which
sem conductor dice are applied;

a suction opening provided in the contact surface;

a cover provided for the stage so as to allowa tip end
of the cover on a cl osi ng si de of t he sucti on openi ngto advance
freely fromthe contact surface, and configured to slide al ong
the contact surface to open and cl ose the suction openi ng;

a proj ectionarranged al ong acircunferential edge of the
suction opening and projects fromthe contact surface;

a plurality of suction holes provided in the contact
surface on a side of an outer circunference of the stage from
the projection; and

a collet configured to suction a sem conductor die, the
nmet hod conpri sing:

an al i gnment step of, when pi cking up the sem conduct or
di e, aligning positions of the sem conductor die to be picked
up in a state in which at | east a portion of a contour of the
sem conduct or di e t o be pi cked up sticks out fromthe projection
toward the outer circunference of the stage; and

a pick-up step of picking up the sem conductor die by
suctioni ng theretaining sheet at the portion stickingout from
the projectiontowardthe outer circunference of the stageinto
t he suction hol es, causing the tip end of the cover to advance
up to a position equal to or higher than an upper end surface
of the projection fromthe contact surface, causing the cover
to slide while the retaining sheet and the sem conductor die
to be picked up are pushed upward to open t he sucti on openi ng
sequenti al | y, causi ngthe opened sucti on openingto suctionthe
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retai ni ng sheet sequentially to separate the retaining sheet
fromthe sem conductor die to be picked up, and causing the
collet to suction the sem conductor die to be picked up.

15. The nethod of picking up a sem conductor die
according to claim14, wherein

the pick-up step conprises, when picking up the
sem conductor die, causing the tip end of the cover to advance
up tothe positionequal toor higher thanthe upper end surface
of the projection fromthe contact surface, causing the cover
toslidetoafirst predeterm ned position while the retaining
sheet and t he sem conduct or di et o be pi cked up ar e pushed upwar d
to open the suction opening sequentially to the first
predet er m ned position, causing the opened suction openingto
suction the retaining sheet sequentially to separate the
retai ni ng sheet fromthe sem conductor die to be picked upto
a portion near the first predeterm ned position, noving the
col | et down i nmedi at el y above t he sem conduct or di eto be pi cked
up to suction a portion of the sem conductor die to be picked
up, thereafter causingthe cover toslidefurther inthesliding
direction fromthe first predeterm ned position while the
retai ni ng sheet and t he sem conductor die to be picked up are
pushed upward t o open t he sucti on openi ng sequential ly further
intheslidingdirectionfromthefirst predeterm ned position,
causi ng the further opened suction opening to suction the
retai ni ng sheet sequentially to separate the retaining sheet
fromt he sem conductor dietobe pickedupfurther inthesliding
direction fromthe portion near the first predeterm ned
position, and causing the collet to sequentially suction the
remai ni ng portion of the sem conductor die to be picked up.

16. The nethod of picking up a sem conductor die
according to claim14, wherein

the pick-up step conprises, when picking up the
sem conductor die, causing the tip end of the cover to advance
up tothe positionequal toor higher thanthe upper end surface
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of the projection fromthe contact surface, causing the cover
toslidetoafirst predeterm ned position while the retaining
sheet and t he sem conduct or di et o be pi cked up ar e pushed upwar d
to open the suction opening sequentially to the first
predet er m ned position, causing the opened suction openingto
suction the retaining sheet sequentially to separate the
retai ni ng sheet fromthe sem conductor die to be picked upto
a portion near the first predeterm ned position, noving the
col | et down i nmedi at el y above t he sem conduct or di eto be pi cked
up to suction the sem conductor dieto be picked up, thereafter
causingthecover toslidefurther intheslidingdirectionfrom
the first predeterm ned position whilethe retaining sheet and
t he sem conductor di e to be pi cked up are pushed upward t o open
t he suction opening sequentially further in the sliding
direction fromthe first predeterm ned position, and causi ng
the further opened suction opening to suction the retaining
sheet sequentially to separate the retaining sheet fromthe
sem conductor die to be picked up further in the sliding
direction fromthe portion near the first predeterm ned
position.

17. The nethod of picking up a sem conductor die
according to claim14, wherein

the pick-up step conprises, when picking up the
sem conductor die, causing the collet to sequentially suction
the sem conductor die to be picked up as the retaining sheet
is sequentially separated fromthe sem conductor die to be
pickedupinastateinwhichthecollet holdsthe sem conductor
die to be picked up.

18. The nethod of picking up a sem conductor die
according to claim 17, further conpri sing:

novi ng the coll et upward, when picking up the
sem conductor die, in synchronization as the tip end of the
cover is advanced up to the position equal to or higher than
t he upper end surface of the projection fromthe contact
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surf ace.

19. The nethod of picking up a sem conductor die
according to one of clainms 14 to 18, wherein

t he proj ecti on of the sem conduct or di e pi ck- up appar at us
conprises two side projections respectively provi ded al ong
i nearly extendi ng opposing sections of the circunferentia
edge of the suction opening,

t he suction hol es conprise four primary hol es arranged
at four corners of arectangul ar regi on that conpri ses the end
of t he suctionopeningwhichthetipendof thecover noves cl oser
to and away fromand at | east a portion of the side projections,
two faci ng sides of the rectangul ar regi on being parallel with
the side projections,

a wdth of the rectangular region in a direction
perpendi cular to a direction in which the suction opening
extends is substantially the sane as a width of the
sem conductor die to be picked up,

a length of the rectangular region in the direction in
whi ch t he sucti on openi ng extends i s substantially the sane as
a length of the sem conductor die to be picked up, and

the alignnent step conprises aligning the positions of
t he sem conductor die to be picked up such that four corners
of the sem conduct or di e t o be pi cked up respectivel y cone above
the primary hol es.
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