Description Title of Invention: CHIP PEELING METHOD, CHIP PEELING APPARATUS AND
SEMICONDUCTOR DEVICE MANUFACTURING METHOD Technical Field [0001]The present
invention relates to a chip-peel ing method, a chip-peeling apparatus, and a method of manufacturing
a semiconductor. Background Art [0002]In a manufacturing step of semiconductor devices, it is
necessary to pick up semiconductor chips (hereinafter, simply referred to as chips) that have
undergone dicing from an adhesive sheet. Examples of conventional chip-peeling apparatuses include
one provided with a stage for holding the adhesive sheet, a thrust-up base which retracts with respect
to the stage, and needles which are thrust u %/%'e'fﬁllu%gup base. That is, the adhesive sheet on the

stage is (rystdropp algﬁggﬁ{*[f%? S Y BER AU METRILP BT AR TP ApspARAIRISNe chips

are separated from th hesive sheet.
AND SEM CONDUCTOR DEVI CE MANUFACTURI NG METHOD

Technical Field
[ 0001] The present i nventionrel atestoachip-peelingnethod,
a chip-peeling apparatus, and a mnmethod of manufacturing a

senm conduct or.

Background Art

[ 0002] In a manuf acturi ng step of sem conductor devices, it
IS necessary to pick up sem conductor chips (hereinafter, sinply
referred to as chi ps) that have undergone dicing froman adhesi ve
sheet. Exanpl es of conventional chi p-peeling apparatuses i ncl ude
one provi dedw t h a stage for hol di ngthe adhesi ve sheet, athrust-up
base which retracts with respect to the stage, and needl es which
are thrust up by the thrust-up base. That is, the adhesive sheet
onthestageisthrust fromarear-surface side by the needl esthrust
up by the thrust-up base so that the chips are separated fromthe
adhesi ve sheet.

[ 0003] However, i nt hechi p- peel i ngappar at us usi ngt he needl es,
when the chips are peeled fromthe adhesive sheet by being trust
up by the needl es, the adhesive sheet is penetrated i n sone cases.
In such a case, there is a risk that rear surfaces of the chips

are damaged. Further, | engths of the needl es vary fromeach ot her



[0003]However, in the chip-peeling apparatus us ing the needle s , when the chips are peeled from the
adhesive sheet by being trust up by the needles, the adhesive sheet is penetrated in some cases. In
such a case, there is a risk that rear surfaces of the chips are damaged. Further, lengths of the
needles vary from each other owing to abrasion and breakage. As a result, the chips enter a state of
being thrust up aslant, which leads to a risk that adjacent chips collide against and damage each
other. [0004]In addition, the chips are taken out by being adsorbed by a collet. However, when the

hi h hip ad b llet. Th havi d
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needles gauRes (131939%,00 16 Gp3P0q Q@Peﬂeré%egglffgf%sm@a fessLyears. g bas been

propose eling appa atus terature 1) without use of such n Ip-peeling

apparatugdpqzlpg%s Hlustratgd dn E@gﬁé@ ayl RBANEH, a stage 3 for holding an adhesive sheet 2

to which a chip 1 is attached. Further, to the stage 3, there is appended a movable-stage portion 4

having ap gppgy surface Ag @r@dﬁqtmsﬂromrﬁsaﬁepgpa%wﬁﬁ@% Butlhs) iIBe RRCARRSH PRIES is
provided to the stage 3, and the movable-stage portion 4 is fitted to the recessed part 5. In this case, a

step SO ig/faineed betweemtveveper suréace Aa oflihgsnavablerstage nostias Yaand the wpper surface
3a of the stage 3. That is, the upper surface 4a of the movable-stage portion 4 Ispositionedhigher in a

vertical drectioni thanhthp apisarirface By afitbecsibfet3. by Bheamouat solva@gpagdogrctorthedstep SO.

Further, a first side la of the chip 1 is protruded relative to an end surface 9 of the movable-stage

portion 4l MHUE @hap adeopptipleardlsidee el abveblisstayest ur bance i n subsequent
operation. Further, thrust-up of the needl es causes danage on t he
chi ps.
[ 0005] Under t he ci rcunst ances, i nrecent years, t here has been
proposed a chi p-peeling apparatus (Patent Literature 1) w thout
use of such needles. The chip-peeling apparatus includes, as
illustratedinFigs. 5Aand 5Band 6, a stage 3 for hol di ng an adhesi ve
sheet 2 to which a chip 1 is attached. Further, to the stage 3,
there i s appended a novabl e- st age porti on 4 havi ng an upper surface
4a projecting froma stage upper surface 3a. That is, a recessed
part 5 is provided to the stage 3, and the novabl e-stage portion
4isfittedtotherecessedpart 5. Inthiscase, astepS0isforned
bet ween the upper surface 4a of the novabl e-stage portion 4 and
t he upper surface 3a of the stage 3. That is, the upper surface
4a of the novabl e-stage portion4is positionedhigher inavertical
direction than the upper surface 3a of the stage 3 by an anount
correspondingtothe step SO. Further, afirst side l1a of the chip

1is protruded relative to an end surface 9 of the novabl e-stage

portion 4. Thus, on an outer peripheral side of the novabl e-st age



portion 4, a void 6 is formed between the movable-stage portion 4 and the adhesive sheet 2. Still
further, as illustrated in Fig. 6, the stage 3 is provided with a suction hole 8 communicating to the void
6. [0006]Next, description is made of a chip-peeling method in which the above-mentioned
chip-peeling apparatus is used. First, under a state in which the chip 1 is adsorbed (held) by a collet
(adsorption collet) (not shown) from above, the adhesive sheet 2 is sucked downward through
intermediation of the suction hole 8. In this manner, the air in the void 6 is sucked, and hence the

adhesive sheet 2 coé[res onding tQ the protruding portion of chip 1 is sucked. As a result, as
incicatedB) Sindry Moldlh Fi6 6. nd HMESVEEHAEE 4 ol VRIS Dot BoRloR bf the
chip 1. WQ%@WR’%”{;\ ﬁBQY%‘Q‘.%%‘éoéledz‘:h'psP??'lnq APPHBIUS Ipused Al el fﬁ‘q?i r?{f- peeling,
it is necessary to peel the adhesive sheet 2 corresponding to a part of a rim portion of the chip 1 (in a

case illugrategdn &iggy 2. She PIGEINARPTHUPR KT 'S GBI b TG 2AREWERTIRR IR EPHESRPNINg to

the protruding portion of the chip | firmly adheres due to stress at the time of dicing, and hence stress
higher thapdhgigigeeessary for peeling of other parts is required for peeling the adhesive sheet 2
corresponding thereto. In consideration of this, the upper surface 4a of the movable-stage portion 4 is

protruded Goosihe stageNmper stskeceidst hyihe smawié correspaiding ethiergjepsiGoithnthis,
stress for peeling the adhesive sheet 2 becomes higher, and the adhesive sheet 2 corresponding to
the protrwthing lpdrhienadd ave €hipnit caonlesl peleiqu. (@3] Alea it as Ulsistsited @dFig.HB,ghe
movable-stage
under a state in which the chip 1 is adsorbed (held) by a collet
(adsorption collet) (not shown) fromabove, the adhesive sheet 2
I s sucked downward t hrough internedi ati on of the suction hole 8.
Inthismnner, theair inthevoid6issucked, and hencet he adhesi ve
sheet 2 corresponding to the protruding portion of the chip 1is
sucked. As a result, as indicated by imaginary lines in Fig. 6,
t he adhesive sheet 2 is peeled in the protruding portion of the
chip 1.
[ 0007] Whent he above- nenti oned chi p- peel i ngapparatusi sused,
at an early stage of peeling, it is necessary to peel the adhesive
sheet 2 corresponding to a part of arimportion of the chip 1l (in
a case illustrated in Figs. 5, the protruding portion of the chip
1). The adhesi ve sheet 2 corresponding to the protrudi ng portion
of the chip 1 firmy adheres due to stress at the tinme of dicing,
and hence stress higher than that necessary for peeling of other
parts is required for peeling the adhesive sheet 2 correspondi ng
thereto. In consideration of this, the upper surface 4a of the

novabl e- stage portion 4 is protruded fromthe stage upper surface

3a by the anount corresponding to the step SO. Wth this, stress



portion 4 is moved in a direction of an arrow. With this, an area of the chip | received by the
movable-stage portion 4 sequentially decreases. Accordingly, an adsorbing area (suction area) of the
adhesive sheet 2 increases, and finally, the adhesive sheet 2 can be completely peeled from the chip
1. Citation List Patent Literature 1: JP 3209736 B Summary of Invention Technical Problems
[0009]When the adhesive sheet 2 is peeled, stress high enough to peel the part (protruding portion) of
the rim portion, that is, the high step causes the chip to largely warp, and sliding movement s
performe(gd with th(f sﬁgﬁngrﬁnt ained . Asejtus de s cribed ﬁlbo e r\When hte art (protruding
portion) theRfi p'o epg 186 Ht Yive Selgl?ly st gg %?%Eeaeefirgé% I’ar&é@ee ﬁg? E«flzslg\ﬁ%cessary.
Howevers her bealhPegBRRAIBCEle Resliibe s 6 BENS SiRasPoRenchAer s gar of
the rim portion is peeled, the large peeling force at the early’stage of the peeling is unnecessary. That
is, peelinlgestmﬂws_ not uniform on the rear surface of

[ 0008] After that, asillustratedinFig. 5B, t he novabl e- st age
portion 4 is noved inadirectionof an arrow. Wth this, an area
of the chip 1 received by the novabl e-stage portion 4 sequentially
decreases. Accordingly, an adsorbing area (suction area) of the
adhesi ve sheet 2 increases, and finally, the adhesive sheet 2 can

be conpletely peeled fromthe chip 1.

Citation List

Patent Literature 1: JP 3209736 B

Summary of Invention

Techni cal Probl ens

[ 0009] When t he adhesi ve sheet 2 i s peel ed, stress hi gh enough
to peel the part (protruding portion) of therimportion, that is,
t he hi gh step causes the chiptolargely warp, and slidi ng novenent
Isperformedw tht hest epbei ngmai nt ai ned. Asj ust descri bedabove,
when the part (protruding portion) of the rimportion is peeled
at theearlystageof thepeeling, alargepeelingforceisnecessary.
However, when the ot her parts are peel ed by sliding of the novabl e
stage portion 4 after the part of the rimportion is peeled, the
| arge peelingforceat theearlystage of the peelingisunnecessary.

That is, peeling strength is not uniformon the rear surface of



the chip in accordance with stages of the peeling. [0010]Thus, with emphasis on the peeling at the
early stage, when the step between the upper surface 4a of the movable stage portion 4 and the stage
upper surface 3a is set to be large, at the time of peeling of the other parts by sliding of the movable
stage portion 4, the sliding movement is performed with the step being high. Thus, dynamic twisting
stress is imparted to another adjacent chip 1. When such stress is imparted, there is a risk that the
another adjacent chip 1 is largely warped and cracks. [0011]Further, in contrast, with emphasis on the
time of ti} slidirpﬁ mavement, when the stelp betyween thefpﬁﬁr surfaqe 4a of the movable stage

, 1
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eeﬂﬁg force necessary for the

peeling g g 67y stageanotbs geaiated; QAN YSyLal ecateve peannes aroplem. the

present invention provides a chip-peeling’'m a chip-peeling apparatus, an
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peeled by a large peeling force at an early stage of the peeling, and in which cracking of the chip can

be reducgg@viearwierplifding strgss el ted afithe dime absliding endithedin i e pegled can

be easily peeled and taken out. Solution to Problems
the time of peeling of the other parts by sliding of the novable
stage portion 4, the sliding novenent is performed with the step
bei ng high. Thus, dynamc twisting stress is inparted to anot her
adj acent chip 1l. Wensuchstressisinparted, thereis ariskthat
the another adjacent chip 1 is largely warped and cracks.
[ 0011] Further, in contrast, with enphasis onthe tine of the
sliding novenent, when the step between the upper surface 4a of
t he novabl e stage portion 4 and the stage upper surface 3a is set
to be small, the | arge peeling force necessary for the peeling at
the early stage cannot be generat ed.
[ 0012] I n view of the above-nenti oned probl ens, the present
i nventi on provi des achi p- peel i ng net hod, a chi p- peel i ng appar at us,
and a nethod of manufacturing a sem conductor in which a part
(protruding portion) of a rimportion of a chip can be peel ed by
alarge peeling force at an early stage of the peeling, and i n which
cracki ng of the chip can be reduced even when sliding stress is
inparted at the tine of sliding, and the chip to be peel ed can be

easi |y peel ed and taken out.

Sol ution to Probl ens

[ 0013] The present invention provides a chip-peeling nethod



[0013]The present invention provides a chip-peeling method for peeling a chip from an adhesive sheet
having an upper surface to which the chip is attached. The chip-peeling method includes: installing, on
a stage including a fixed-stage portion and a movable-stage portion, a chip to be peeled so that the
chip is made to correspond to the movable-stage portion and that at least a part of a rim portion of the
chip protrude s fromthemovable-stageportion; forming, in a protruding state, a void below a protruding
portion of the chip by thrusting up the protruding portion with a projection-like portion through
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chip-peelipg E1Hgc gfdne rgsert yenton. dhe prKUIGpotian kNG Ehipae B yyeLup by the

projection-like portion through'intermediation of the a ve sheet. thi s thrust-up state, a

negative;nig SUe iyProgantanty aghan indbe yaichielaw e erypind-pasing. Wiih Uik adarge

peeling force can be imparted. Thus, in the protruding portion of the chip, the adhesive sheet is sucked

and peelgg\jromn @%P@gepﬁ@ﬁ thagndriyinghphthe Ny pletstans Parkan cawsesa geckeagrief an
area of the chip received by the movable-stage portion, and an adsorbing (suction) area of the

adhesive gheelrinetesas, whichéereasss e-raedine eogei binallydthe adhesive skeehcparte
completely peeled from the chip to be peeled. Specifically, at the early stage of the peeling, a large
peeling fofca camipsimpantedftd Heddhesivetshade $trtben; atcthe tiate ef-didagegione | on;
movable-stage portion, dynamic twisting stress is prevented from being imparted to another adjacent
chip. As hoesilngvaipingpated tathengnsthat adjarend chidedmeacauotd.ufioid] e vaid may be
provided below the protruding portion while a thrust-up surface of the projection-like portion is
positione@f high2® theRia upyer SOFfHS bhthe HRedtdi8gedMidrId[0TA 6]RAhE BFotrding stte of the
chip, an upper surface of the movable-stage portion may be swelled from the upper surface of the
fixed-stafé PoRfI. @01 71¥Re RYVELRAsEHE Pedtbn rﬂg@ Eedidah i LPRorRbnidn Birédiesbpifosite to a
protruding, side. [0018]After the thrust-up surface of the projection-ljke portign i s thrust up higher than
the uppes GAce T A NI Bilien SAERB B LRV T AR SEgR boHton, the
thrust-up surface of g‘cet qro'?ﬁié)g-cl)ikca porti n may he aplustegftq ﬁ;e same rllj%jpht as a Eeigrr]lt of the

upper suPface of the THovable- Stage porﬂoan or fowerRd reldthve to eepurp%er SUHACE Of the Thovable-

stage poytipgy [J0191The IR SERT INYEREen ROVIR $aJBsinol Pl aHEacH "dhe present
i nvention, the protruding portion of the chip can be thrust up by
the projection-like portionthroughinternedi ati on of the adhesive
sheet. Then, inthisthrust-upstate, anegativepressureis brought
into action in the void belowthe protruding portion. Wth this,
a large peeling force can be inparted. Thus, in the protruding
portion of the chip, the adhesive sheet is sucked and peel ed from
the chip. After that, driving of the novabl e-stage porti on causes
a decrease of an area of the chip received by the novabl e-st age
portion, and an adsorbing (suction) area of the adhesive sheet
I ncreases, whichincreases a peelingrange. Finally, the adhesive
sheet can be conpletely peeled from the chip to be peeled.
Specifically, at the early stage of the peeling, a |l arge peeling

force can be i nparted to t he adhesi ve sheet. Further, at the tine



a semiconductor device by using the chip-peeling method. [0020]The present invention provide s a
chip-peeling apparatus for peeling a chip from an adhesive sheet having an upper surface to which the
chip is attached. The chip-peeling apparatus includes: a stage includinga fixed-stage portion and a
movable- stage portion; a projection-like portion for forming, under a state in which a chip to be peeled
is made to correspond to the movable-stage portion and at least a part of a rim portion of the chip
protrudes from the movable-stage portion, a void below a protruding portion of the chip by thrusting up

th trudi tion th int jati f the adhesi heet: tive: |
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gp even wii, ipe ,pim%ﬁbﬁbépgé@t%%%@%ﬁlﬁ'ﬁ%‘?“d%%giﬂ”’éﬂ‘? pewaPiseStaga Raston may
e slidable, or capable of being raised and lowered and slidable. Advantageous Effects of Invention
[0022]In thgphesysent invenkany Bier hgdBRINYIEAVPHRY bel ow t he prot rudi ng porti on
while a thrust-up surface of the projection-like portion is
posi ti oned hi gher t han an upper surface of the fi xed-stage porti on.
[ 0016] In the protruding state of the chip, an upper surface
of the novabl e-stage portion may be swell ed fromthe upper surface
of the fixed-stage portion.
[0017] The novabl e- stage portion may be slid in a horizontal
direction opposite to a protrudi ng side.
[ 0018] After the thrust-up surface of the projection-like
portionisthrust uphi gher thant heupper surfaceof t henovabl e- st age
portion, at a tinme of driving of the novabl e-stage portion, the
thrust-up surface of the projection-like portion nmay be adj usted
tot hesane hei ght as ahei ght of t heupper surfaceof t he novabl e- st age
portionor loweredrel ativetotheupper surface of the novabl e-st age
portion.
[ 0019] The present i nventi onprovi des anet hod of manuf act uri ng
a sem conductor device by using the chip-peeling nethod.
[ 0020] The present i nventi on provi des achi p- peel i ng appar at us
for peeling a chip froman adhesi ve sheet havi ng an upper surface
towhichthechipisattached. Thechip-peelingapparatusincludes:
astageincludingafixed-stage portionandanovabl e-st age portion;

a projection-like portion for formng, under a state in which a



to negative-pressure action), the void for the negative-pressure action can be secured, and hence the
protruding portion of the chip can be stably peeled. Further, at the time of sliding, warp is prevented
from being imparted to another adjacent chip, and hence cracking of the another adjacent chip is
further prevented. [0023]The projection-like portion may include a pin member or a plate-like member,
and hence can be simply configured. Thus, cost reduction can be achieved, and the thrust-up function
is stably exerted. Further, when the movable-stage portion can be raised and lowered, a step (step

bet t f f the fixed- ti dt f f ble-st

porton) GAl BE A 5 b o T TSL A5 O thb BT AHRDE PBHERE Wl I

[ ted | h | t chi b is reli df
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even whem SRS Sympaliegd ‘;E%Fimeoﬂf, S'E’i%iatﬁ‘dthPcﬁK}i%top'?%PPSlﬁdrﬁ’b%? EpSify Reeled and

taken out. [0024]By thrusting up the thrust-up surface of the projection-like poriion so as to be higher

than the tReer @Fﬁ@?e fhetrﬂ‘P\L?@?ﬁéag%fﬂortiPHea |'Cb”9@tVt0'tFHW§1 be seetiashin thgﬂ%@thportion
of the protruding portion . Thus, a | arge peeling force can be exerted at an early stage of peeling, and

hence paelingrapsdatian eandbe siakly mesiovmwehdotaddidigat when phe smyedlewgipyy pedios is
driven (slid), the thrust-up surface of the projection-like portion can be adjusted to the same height as
a height bbthe opemsurface 0é g mogabpe-stegerportiantor loweret eelative do thauppghsudace of
the movable-stage portion. With this, without being influenced by the projection-like portion, the
movablengggd puriopriesfiowed t@ahbergoatrilingssudheas sikimg. AS @fesultl srhiooth pédlidg
operation can be performed. Brief Description of Drawings [0025][Fig. 1A] A schematic sectional view
of a chip/pe¢siRge- stage portion in a horizontal direction opposite to a

protrudi ng side.

[ 0021] The projection-like portion may include a pin nenber

or a plate-like nmenber. That is, the chip can be thrust up even

with the pin nmenber and the plate-like menber. |In addition, the

novabl e- st age porti on nmay be slidabl e, or capabl e of being raised

and | owered and sl i dabl e.

Advant ageous Effects of Invention

[ 0022] In the present invention, prior to adsorption (prior
to negative-pressure action), the void for the negative-pressure
action can be secured, and hence the protrudi ng portion of the chip
can be stably peeled. Further, at the tine of sliding, warp is
prevented frombei ng i nparted to anot her adj acent chip, and hence
cracki ng of the another adjacent chip is further prevented.

[ 0023] The projection-like portion may include a pin nmenber
or a plate-1like nenber, and hence can be sinply configured. Thus,

cost reducti on can be achi eved, andthethrust-upfunctionis stably



method in which a chip-peeling apparatus of the present invention is used, illustrating a projection-like
portion prior to thrust-up. [Fig. 1B] A schematic sectional view of the chip-peeling method in which the
chip-peeling apparatus of the present invention is used, illustrating the projection-like portion in a
thrust-up state. [Fig. 10] A schematic sectional view of the chip-peeling method in which the
chip-peeling apparatus of the present invention is used, illustrating a movable-stage portion in a slide
state. [Fig. 2] A schematic plan view of the chip-peeling apparatus. [Fig. 3] A schematic plan view of a

chip attached %o n adhesjve shee.e{{ii 4A Asc@emat'c lan view. of a first modification ofHﬁe

orojectiof 1R (Bon” JEb! 5] ABELATE ARG Bf ALR B BT AE R o1 o B &on-fike
tion. [Fj i jonal. v f.a.chip-peeli di ich ignal
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is used, illustrating the movable-stage portion in a slide state. [Fig. 6] A schematic plan’view of the

conventiga hipcRRSY M ARRFGHUSIaI | y f or sl i di ngof t he novabl e- st age por ti on.
Wth this, warp i nparted to anot her adjacent chip can be reduced,
and hence a large force is reliably prevented from bei ng applied
tot heanot her adj acent chi p. Thus, cracki ngof t he anot her adj acent
chip can be reduced even when stress is inparted at the tine of
sliding, and the chip to be peeled can be easily peel ed and t aken
out .
[ 0024] By thrusting up the thrust-up surface of the
projection-like portion so as to be higher than the upper surface
of the novabl e-stage portion, a large void can be secured in the
| ower portionof theprotrudingportion. Thus, alargepeelingforce
can be exerted at an early stage of peeling, and hence peeling
operation can be stably perforned. In addition, when the
novabl e-stage portion is driven (slid), the thrust-up surface of
the projection-like portion can be adjusted to the sane hei ght as
a hei ght of t he upper surface of t he novabl e- st age portionor | owered
relative to the upper surface of the novabl e-stage portion. Wth
this, without beinginfluenced by the projection-Ilike portion, the
novabl e- stage portionis all owedtoundergodrivingsuchas sliding.

As a result, snooth peeling operation can be perforned.

Bri ef Description of Draw ngs



Reference Signs List [0026]11chip 12adhesive sheet 16stage 16a movable-stage portion
16bfixed-stage portion 19void 30negative-pressure path 31protruding portion

[ 0025] [ Fig. 1A] Aschematic sectional viewof a chip-peeling
nmet hod i n whi ch a chi p- peel i ng apparatus of the present invention
isused, illustratingaprojection-likeportionprior tothrust-up.
[Fig. 1B] A schematic sectional view of the chip-peeling nethod
i n which the chip-peeling apparatus of the present invention is
used, illustratingtheprojection-likeportioninathrust-upstate.
[Fig. 1C] A schematic sectional view of the chip-peeling nethod
i n which the chip-peeling apparatus of the present invention is
used, illustrating a novabl e-stage portion in a slide state.
[Fig. 2] A schematic plan view of the chip-peeling apparatus.
[Fig. 3] A schematic plan view of a chip attached to an adhesive
sheet .

[Fig. 4A] A schematic plan view of a first nodification of the
projection-like portion.

[Fig. 4B] A schematic plan view of a second nodification of the
projection-like portion.

[Fig. 5A] A schematic sectional view of a chip-peeling nethod in
whi ch a conventi onal chip-peeling apparatus is used, illustrating
a novabl e-stage portion prior to sliding.

[Fig. 5B] A schematic sectional view of the chip-peeling nethod
in which the conventional chip-peeling apparatus is used,
illustrating the novabl e-stage portion in a slide state.

[Fig. 6] A schematic plan view of the conventional chip-peeling

appar at us.
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50projection-like portion 51, 53plate-like member 52thrust-up surface 55pin member Description of
Embodiment [0027]In the following, description is made of embodiment of the present invention with
reference to Figs. 1 to 4. [0028]Figs. 1 and 2 illustrate a chip-peeling apparatus of

Ref erence Si gns Li st

[ 0026] 11 chip
12 adhesi ve sheet
16 st age

16a novabl e-stage portion
16b fixed-stage portion

19 voi d

30 negati ve- pressure path

31 protrudi ng portion

50 projection-like portion
51, 53 pl ate-1i ke nmenber
52 t hrust-up surface

55 pi n menber

Descri ption of Enbodi nent

[ 0027] Inthe foll owi ng, descriptionis nade of enbodi nent of
the present invention with reference to Figs. 1 to 4.

[ 0028] Figs. 1 and 2 illustrate a chip-peeling apparatus of
the present invention. The chip-peeling apparatus is an appar at us
for taking out aplurality of rectangul ar thinchips (sem conduct or
chi ps) 11 attached ont o an adhesi ve sheet 12 by sequenti al |l y peeling
the sanme fromthe adhesive sheet 12. That is, the chip-peeling
apparatus is wused for a sem conductor-device-manufacturing
apparatus for manufacturing the sem conductor chips 11 as

sen conduct or devi ces.

11



the present invention. The chip-peeling apparatus is an apparatus for taking out a plurality of
rectangular thin chips (semiconductor chips) 11 attached onto an adhesive sheet 12 by sequentially
peeling the same from the adhesive sheet 12. That is, the chip-peeling apparatus is used for a
semiconductor-device-manufacturing apparatus for manufacturing the semiconductor chips 11 as
semiconductor devices. [0029]The chip 11 is made of a wafer 10 (refer to Fig. 3) as a raw material,
and is produced as a finished product by cutting-out of the raw material into a rectangular shape.

Thus, th 1h h ds he.lik f il Fig. 3,
e waie) BAEL 2 cireuid) EnShb B Ehrld e el ccharble Qe L 5 i, The chins
hed
2 outor R B e e e P L T A R I 1o e
Integrategwillh garl pthel APPRy UNGRIP staie it ‘é’Hgful the feaqap d 3 aAgihe adhesivg ?Ee?ﬂllz are

Integrated with each other, the chips 11 are taken out by the Chlp peeling apparatus. [0030]jAs

'”UStrate%z%F!ﬁsséfum%c@ﬁﬂ?@"nﬁ W@@ﬁd‘b@u‘jﬁ hpleéng M&sns Sp&ialdingifipm gbove the
chips 11 to be peeled and a stage 16 on which the adhesive sheet 12 is placed. The stage 16 includes

a fixed-siageugartian d@h angiagslidablenmavabla-siape pertioni kaau ISpecitieally, asrecosrsidegpart 22 is
provided in an upper surface 37 of the fixed-stage portion 16b, and the movable-stage portion 16a,
which is amdctdngulde dlai-plate begariaterangegsn e tegedsed part 22THen opperssutthcar3d of the
movable-stage portion 16a is positioned higher than the upper surface 37 of the fixed-stage portion
16b. Thadid, acdied $ stftvenadesweensheeipdet. surfavd 3 of thefrhavable3serrsportioh dda and
the upper surface 37 of the fixed-stage portion 16b. [0031]As illustrated in Fig. 2, a width dimension W
of the mdaBlé st BPRVtibA 864 aLHadd BeashiliefthBRT Iﬁhgﬂﬁdwﬁzltlﬁi@ilﬁfehﬁérﬂdﬂvﬁ%f‘é@,lde of
the square chip 11. In this case, a distal end surface 17a on one side of the movable-stage portion 16a

corresponf§®d a¥itst sid838aiof thd Bp1nagBele i thE firdRRSI VL o hip 21 RF&trudes

relative to the distal end surface 17a of the mo bIe sta ortion 16a.
egratedvmthealh L en ur?eeastatelnmhlchthefrarre

13 and the adhesi ve sheet 12 are integrated with each other, the
chips 11 are taken out by the chip-peeling apparatus.

[ 0030] As illustrated in Figs. 1, the chip-peeling apparatus
i ncl udes hol di ng neans 15 for hol ding fromabove the chips 11 to
be peel ed and a stage 16 on whi ch t he adhesi ve sheet 12 i s pl aced.
The stage 16 includes a fixed-stage portion 16b and a slidable
novabl e-stage portion 16a. Specifically, a recessed part 22 is
provided in an upper surface 37 of the fixed-stage portion 16b,
and t he novabl e- st age portion 16a, whichisarectangul ar fl at-plate
body, is arranged in the recessed part 22. An upper surface 34 of
t he novabl e-stage portion 16a i s positioned hi gher than t he upper
surface 37 of the fixed-stage portion 16b. That is, a step Sis
formed bet ween the upper surface 34 of the novabl e-stage portion
16a and the upper surface 37 of the fixed-stage portion 16b.

[ 0031] As illustrated in Fig. 2, a width dinmension Wof the

12



[0032]The stage 16 is provided with a negative-pressure path 30 for introducing a negative pre s sure
onto a boundary surface between the stage 16 and the adhesive sheet 12. The negative-pressure path
30 is provided with suction ports 30a and 30b pening on a first-side-23a side of the chip 11. In this
case, as seen in plan view, the suction port s 30a and 3 Ob corre spond to a protruding portion 31 of
the chip 11. [0033]A vacuum pump (not shown) is connected to the

novabl e- st age portion 16ais set to be snaller thanalength (w dth
di mensi on) W of a sideof thesquarechipl1ll. Inthis case, adistal
end surface 17a on one side of the nobvabl e-stage portion 16a
corresponds to a first side 23a of the chip 11 to be peel ed, the
first side 23a of the chip 11 protrudes relative to the distal end
surface 17a of the novabl e-stage portion 16a.

[ 0032] The stage 16 i s provi ded with a negati ve-pressure path
30forintroduci nganegativepressureontoaboundary surfacebetween
t he stage 16 and t he adhesi ve sheet 12. The negati ve-pressure path
30 is provided with suction ports 30a and 30b pening on a
first-side-23a side of the chip 11. In this case, as seen in plan
vi ew, the suctionports 30aand30bcorrespondtoaprotrudi ngportion
31 of the chip 11.

[ 0033] A vacuum punp (not shown) is connected to the
negati ve-pressurepath30. Specifically, drivingof thevacuumpunp
enabl es t he sucti on ports 30a and 30b of the negati ve-pressure path
30tosucktheair. Inthis mnner, negative-pressure supply neans
(air-suction neans) can be constituted by the negative-pressure
path 30, the vacuum punp, and the |iKke.

[ 0034] The hol di ng neans 15 is constituted by an adsorption
nmenber (collet) 21 including a head 20 for adsorbing the chip 11.
The head 20i s providedw t han adsorptionholeinalower endsurface
20a thereof. The chip 11 is vacuum sucked t hrough i nternmedi ati on
of the adsorptionhole, wththeresult that the chip 11is adsorbed

ontothel ower end surface 20a of the head 20. Thus, when t he vacuum

13



negative-pre s sure path 3 0 . Specifically, driving of the vacuum pump enables the suction ports 30a
and 30b of the negative-pressure path 30 to suck the air. In this manner, negative-pressure supply
means (air-suction means) can be constituted by the negative-pressure path 30, the vacuum pump,
and the like. [0034]The holding means 15 is constituted by an adsorption member (collet) 21 including
a head 20 for adsorbing the chip 11. The head 20 is provided with an adsorption hole in a lower end
surface 20a thereof. The chip 11 is vacuum-sucked through intermediation of the adsorption hole, with

he result that the chip 11 is adsorbed he lower end surf f the head 20. Thus, when th
vicuom SHAOr A P AT RS K e S Lo 7 GorbbE otk oF cORSAL i h herd

SO

20. [OOC_%@]I hEodWai@Ferme[d]i@t{qqeof@ﬁg@iv_ez@echani sm (not shown) , the movable-stage portion 16a
t

moves in a horizontal direction, with the distal end surface 17a of the movable-stage portion 16a being

parallel wigip first side-gaaspidhe fbir e ding o dpachinevameiriidiesyaings QRGRATISMs such

as a reciprocating mechanism constituted by a bolt shaft member and a nut member threadedly

engageditherawifanird atcybrdgbmachansa. 18VRalFuitachdpithed rReasAY BRI 28rPf et h
fixed-stage portion 16b, there is provided a projection-like portion 50 constituted by a plate-like

member SAcairespoinditgly o thexpeotiuding foarien ddvefshe chitalib ppecifieallyl @4 itestrajed in
Fig. 2, an upper end surface (thrust-up surface) of the projection-like portion 50 has a long side 51a
set to hapamdkehgth dimdnsibe substansalyecgldal wf that@fche plidthl endhsairfidev &7 aet hane
movable-stage portion 16a, and has a short side 51b set to have a width dimension smaller than that
of the prawaydihg Poutisn Bar incatditiee tasipsofectoitike portioe S0ps apahysd stead@nbe brought
into contact with or come close to the distal end surface 17a of the movable-stage portion 16a.

constitutedbyabolt shaft menber and a nut nenber t hr eadedl y engaged

therewith, and a cylinder nechanism

[ 0036] Further, in the recessed part 22 of the fixed-stage

portion 16b, there is provided a projection-like portion 50

constituted by a plate-like menber 51 correspondingly to the

protrudi ng portion 31 of thechip1l. Specifically, asillustrated

in Fig. 2, an upper end surface (thrust-up surface) of the

projection-like portion 50 has along side 51a set to have al ength

di mensi on substantially equal to that of the distal end surface

17a of the novabl e-stage portion 16a, and has a short side 51b set

to have aw dt hdi nensi onsmal | er thanthat of t he protrudi ng portion

31. In addition, the projection-like portion 50 is arranged so as

to be brought into contact with or cone close to the distal end

surface 17a of the novabl e-stage portion 16a.

[ 0037] An up-and-down novenent nmechanism (not shown) is

provi ded continuously with the projection-like portion 50, the

projection-like portion 50 vertically noving i ndependently of the

novabl e- stage portion 16a. Note that, the up-and-down novenent

14



[0037]An up-and-down movement mechanism (not shown) is provided continuously with the
projection-like portion 50, the projection-like portion 50 vertically moving independently of the
movable-stage portion 16a. Note that, the up-and-down movement mechanism may include various
mechanisms such as a reciprocating mechanism constituted by a bolt shaft member and a nut
member threadedly engaged therewith, and a cylinder mechanism. [0038]In the present invention, a
void 19 is formed in a lower portion of the protruding portion 31 of the chip 11. By raising of the

jection-lik ' h di ' f the.chi be th h .
tormedtTioNMT A WERsANAEE 1% U8 AR P s D Rk LRGBG8

e RS AT 008 M peer S oLl e fen 160
t hreadedl y engaged therewith, and a cylinder nechani sm
[ 0038] Inthe present invention, avoid19isfornedinalower
portion of the protruding portion 31 of the chip 11. By raising
of the projection-like portion 50, the protruding portion 31 of
the chip 11 can be thrust up t hrough i nternedi ati on of the adhesi ve
sheet 12 asillustratedinFig. 1B. Thisthrust-upincreases astep
bet ween t he protrudi ng portion 31 of the chip 11 and an upper surface
of the fixed-stage portion 16b.
[ 0039] Next, description is made of a chip-peeling nmethod in
whi ch the chi p-peeling apparatus illustrated in Figs. 1 is used.
Under astateinwhichthechip 11lis supported by the novabl e-st age
portion 16a, at | east a part of arimportion (in other words, the
first-side-23a side) of the chip 11 is protruded from the
novabl e- st age portion 16a. Inthis manner, the void 19is provided
bel owt he protruding portion3lasillustratedinFig. 1A. Thevoid
19 communi cates to the suction ports 30a and 30b. At this tine,
the collet 21 of the head 20 of the hol ding neans 15 i s brought
into contact with an upper surface of the chip 11. Then, the chip
11 i s vacuum sucked t hrough i nternmedi ati on of the adsorption hole
so that the chip 11 is adsorbed to the | ower end surface 20a of
t he head 20.
[ 0040] Inthis state, a height positionof athrust-up surface

(di stal endsurface) 52 of theprojection-likeportion50is adjusted
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which the chip-peeling apparatus illustrated in Figs. 1 is used. Under a state in which the chip 11 is
supported by the movable-stage portion 16a, at least a part of a rim portion (in other words, the
first-side-23a side) of the chip 11 is protruded from the movable-stage portion 16a. In this manner, the
void 19 is provided below the protruding portion 31 as illustrated in Fig. 1A. The void 19 communicates
to the suction ports 30a and 30b. At this time, the collet 21 of the head 20 of the holding means 15 is
brought into contact with an upper surface of the chip 11. Then, the chip 11 is vacuum-sucked through

[ djati f the ad iQn hol hat the chi is ad d I f
the head 20 A00TOAN I GTAT) & Dt NGB E! SR S IEah ERALLFach 93 of the

heact 20 0BT this State, Shelont PRGNS o s st oft
porton 183" KD 0ty SEAUR £, 18, By L0 1 e TS CtRE i oo ol 5 pr g

portion 33,qfithe £ipnl} PR BSIPTYS MBIt "FJ'FHPFH@“HB Hdhe AgRES TGl &Rl Nt is, the

step increasés between the protruding portion 31 of the chip 11 and the upper surface of the
fixed-stage P@éﬁ!PrbéGthéﬂ]f%ﬁgdﬁﬁ?er?ﬁ% ﬂ%MP'Qtl%ﬁQ@mlﬂrH@atﬁéﬁﬁémQ/ gugteport s _3(_)3
and 3 Ob . In this context, by driving of the suction means (negative-pressure supply means), the air in
the void 12 is swhked ithroudhethss syctiancperss e8amitde@h soHbap adtagadive @ressureds @ought into
action. With this, the protruding portion 31 of the chip 11 is sucked, and as indicated by imaginary lines
in Fig. 1B fthelaelhekivp sheeatd is peelepdderm she peatridifig pheiohi 3dedf thieadnep pdr [00dR]After
that,as illustrated in Fig.10,the

16b.
[ 0041] As descri bed above, the void 19 conmunicates to the
suctionports 30aand30b. Inthiscontext, bydrivingof thesuction

nmeans (negative-pressure supply neans), the air inthe void 19 is
sucked through the suction ports 30a and 30b so that a negative
pressureis brought intoaction. Wththis, the protruding portion
31 of the chip 11 is sucked, and as indicated by imaginary |ines
in Fig. 1B, the adhesive sheet 12 is peeled fromthe protruding
portion 31 of the chip 11.

[ 0042] After that, as illustrated in Fig. 1C, the
projection-like portion 50 is lowered. 1In this case, the height
position of thethrust-up surface 52 of the projection-Ilikeportion
50 is lower than the height position of the upper surface 34 of
t he novabl e- st age porti on 16a. Next, the novabl e-stage portion 16a
isslidinadirection of an arrow B through i nternedi ati on of the
drive mechani sm the direction bei ng oppositeto a protruding side.
This sliding causes a sequenti al decrease of an area of the chip
1 received by the novabl e-stage portion 16a, with the result that

adownwar d adsor bi ng (suction) areaof t headhesi vesheet 12i ncr eases.
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projection-like portion 50 is lowered. In this case, the height position of the thrust-up surface 52 of the
projection-like portion 50 is lower than the height position of the upper surface 34 of the movable-stage
portion 16a. Next, the movable-stage portion 16a is slid in a direction of an arrow B through
intermediation of the drive mechanism, the direction being opposite to a protruding side. This sliding
causes a sequential decrease of an area of the chip 1 received by the movable-stage portion 16a, with
the result that a downward ads orbing (suction) area of the adhesive sheet 12 increases. At this time,
the chip 11 is held (adsorbed) by the collet 21, and henge the adhesive sheet 12 is sequentially peeled
fom the Ahig 00 ThudRuneR i et SR |7 SP AR BN BB b bniion Edfbes out
of contagt yith.the first si 32 Of t ip 31 the ive sh IS, C I led from the
chip 1 toﬁ%ﬂ%e?g .g[o%qgﬁﬁﬁ‘? a?tﬂgéﬁ%éellir%,st gﬂfgﬁﬁ%?&;ﬁ%d aéﬁlagiéﬁgga{t)éﬁg fr‘c%r* e stage
16. With ifyis, the,ehip 1sran belakgnqutjfrosy thesadhesive sheetdi2. After thataihiediegatiye
pressure state is canceled, and then the movable-stage portion 16a is slid in a direction opp0site to the
direction b the arHowaR: IBdhissmannelothe siatediustipted inAdo £lfvis resiperd. JaddAfteniat,
when the chip-peeling apparatus is made to sequentially correspond to the chips 11, all of the chips 11
on the adfifisive sheehb2 sandis takes s bylleing pasied &oel thepadiesive sbaet ha Axihps been
described above, the chip-peeling apparatus can be used for manufacture of semiconductor devices.
Here, thels¢emidoadpetir elévices refer to general devices capable of functioning by using
semiconductor characteristics, and include all of electrical-optical devices, semiconductor circuits, and
electroni€ @dd@iment. Fuithen thafseaticomiuqectévices hiagy inoludetonzk insa wafereta@nd which
circuits are formed, separate semiconductor chips obtained by cutting-out of a wafer , ones obtained
by divisisiEeRa Alafst int@agIhRlIS eserhftondlictdt ddVices, dh@sGitidkabddaam Rafdradt8te, ones
obtained by division of semiconductor devices packaged in a wafer state into a plurality of
semicon@Witol TRRE ARANEH Y8 88Rlcdrductdf LM lobthte B aLiKE-NiEFHERaged

semiconductor devices in a wafer state. . . ,
state 1's cance e%, and t hen t he novabl e-stage portion 16ais slid

in adirection opposite to the direction of the arrowB. In this
manner, the state illustrated in Fig. 1A is restored.
[ 0044] After that, when the chi p-peeling apparatus is made to

sequentially correspond to the chips 11, all of the chips 11 on
t he adhesive sheet 12 can be taken out by being peeled fromthe
adhesi ve sheet 12. As has been descri bed above, the chip-peeling
apparatus can be used for manufacture of sem conductor devices.
Here, the sem conductor devices refer to general devices capable
of functi oni ng by usi ng sem conductor characteristics, andincl ude
all of electrical-optical devices, sem conductor circuits, and
el ectroni c equi pnent. Further, the sem conductor devices may
i nclude onesinawafer stateinwhichcircuits are forned, separate
sem conduct or chi ps obt ai ned by cutti ng- out of awaf er, ones obt ai ned
by division of awafer into a plurality of sem conductor devices,

ones packaged in a wafer state, ones obtained by division of
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[0045]In the present invention, the protruding portion 31 of the chip 11 can be thrust up through
intermediation of the adhesive sheet 12. Then, in this thrust-up state, a negative pressure is brought
into action in the void 19 below the protruding portion 31. With this, a large peeling force can be
imparted. After that, by driving of the movable-stage portion, finally, the adhesive sheet 12 can be
completely peeled from the chip 11 to be peeled. Specifically, at an early stage of the peeling, a large
peeling force can be brought into action with respect to the adhesive sheet 12. Further, at the time of

ek R T el B S N G ek

and hencs) cragiog ShI: POy el Agiaest olipd14s fhgrersusted, 040U adiigpyiben the

movable- stage portion 16ais driven (slid), the thrus surface he projection-like portion 50 can

be lowergd relapug t9yNa HRRS U IRCS P alia JBAVERIR- SHfBPYIOY 4G c Batsnvthapbeing

influenced by the projection-like portion 50, the movable-stage portion 16a is allowed to undergo
driving s4ghyaa sliding. As a result, smooth peeling operation can be performed. [0047]Figs. 4 each
illustrate a modification of the pro ection-like portion 5 0 . In Fig . 4A, the pro ection-like portion 50 is

constituted oy 5 plate-like membegsSSskaming vauhstantjabhe-phane indvlag iewt Spaciicadly, the
plate-like member 53 is constituted by a flat-plate-like main body portion 53a arranged in parallel with
the distal ¢éred soirfackll¢amflibet noualledgtader pargbn Teeans by andepieck pobricchzh sed 53b
bent at right angle from end portions of the flat-plate-like main body portion 53a. The end-piece
portions 5hBeihd1s4b afdarranged gy sideusirfages of diedisaalnggeduriceed Bsotthe | S
movable-stage portion 16a. The thrust-up surface 52 used at the time of thrust-up of the chip 11 with
the proje@ﬁ@rh’-ﬂgé poRich 5¢hb8RA CBhEPE iy Bisth iBWbEhAyY Wifte uBs oF tHedpridge dlidhtlikerportion
50 of Fig. 4A, the chip 11 can be stably thrust up, and hence a large peeling force can be exerted at

the earlyStage B the alefing? ALA 98B & he M dIRGSHERRIECAAPR i8Sy petfdrRfed Bb4sIn Fig.
4B, projection-lik ti 50 tituted by pi bers 55, In thi three pi bers 55
are SraTH ! I B R NG bEnD AUBSE] B arddiat 1 of e AMIEDIe AR tBhon oa.
Each of tfg pin merggers 55 Is é/cﬁreqcally moEalggle.fThus, $a reCsHllt of r sqg of the pin rqenapers 55,

the protra ngCS(r)]rtion 318 e ip Y1 885 be hrusrtourB through ihtermiediation of the adhesive sheet

S P RO PP RO o
force can be brought into actionw th respect tothe adhesi ve sheet
12. Further, at the tinme of sliding of the novabl e-stage portion
16a, dynamc twisting stress is prevented frombeing inparted to
anot her adj acent chip1ll. Asaresult, warpinpartedtothe another
adj acent chi p 11 can be reduced, and hence cracki ng of the anot her
adj acent chip 11 is further prevented.

[ 0046] | naddi ti on, whent henovabl e- st ageportionl6aisdriven
(slid), the thrust-up surface 52 of the projection-like portion
50canbel oweredrel ati vetotheupper surface 34 of thenovabl e-stage
portionl6a. Thus, without beinginfluencedbytheprojection-Ilike
portion 50, the novabl e-stage portion 16a is allowed to undergo

driving suchas sliding. Asaresult, snooth peeling operation can

be perf orned.
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In this state, the peeling operation can be performed. [0049]By the way, although the movable-stage
portion 16a only slides in the chip-peeling apparatus illustrated in Figs. 1, the movable-stage portion
16a may be vertically moved (raised and lowered) in addition to sliding. [0050]That is, the drive means
in this case includes a raising-and-lowering mechanism portion (raising-and-lowering means) for
raising and lowering the movable-stage portion 16a and a slide-mechanism portion (slide means) for
sliding the movable-stage portion 16a. The raising-and-lowering mechanism portion includes, for

I - in, h- in bei ticall d th h,int diati f
cxanmle AP B BSR40 RSN i hengied AN eI o g e
ek s e el PO st

portion agg the glislesMecrRIgNbPORIBN MY, INFIEGKRAIRUS WEIHRAVY AR WihAHES S |

mechanisms such as a reciprocafing mechanism constituted by a bolt shaft member and a nut

member @”@ﬁﬁﬁ@wﬁm%ﬂ%ﬁ tPpEswith.gp eylides angchanise, pndadineak aciaidie f0GH [Yéhen the
movable-stage portion 16a is freely raised and lowered, an amount of the step between the upper

surface Fbakthetmewableptage paitiopl lfieeand e ugpeat sysiege @ ofitba fizgd-stagerpgiion 16b
can be variously changed. Specifically, for example, the movable-stage portion can be lowered to an
original pasitpar afterdieing rdiset@ndesaadl tiee hamabieasagezortdntlita carvhé llevarteddge an
intermediate-height position higher than the original position after being raised once.
portion 16a and by end-piece portions 53b and 53b bent at right
angle fromend portions of the flat-plate-1like main body portion
53a. The end-piece portions 54b and 54b are arranged al ong si de
surfaces of the distal end surface 17a of t he novabl e- st age portion
16a. The thrust-up surface 52 used at the tine of thrust-up of the
chip 11 with the projection-like portion 50 has a Cshape in pl an
view. Thus, with use of the projection-like portion 50 of Fig. 4A,
the chip 11 can be stably thrust up, and hence a |l arge peeling force
can be exerted at the early stage of the peeling. As aresult, the
peel i ng operation can be stably perforned.
[ 0048] InFig. 4B, projection-likeportions50areconstituted
by pi n menbers 55. Inthis case, three pin nmenbers 55 are arranged
at predetermned pitch along the distal end surface 17a of the
novabl e- st age portion 16a. Each of the pinnmenbers55isvertically
novabl e. Thus, as a result of raising of the pin nenbers 55, the
protruding portion 31 of the chip 11 can be thrust up through
i nternmedi ati on of the adhesive sheet 12. Thus, also with use of

the projection-like portions 50 constituted by the pin nmenbers 55,

alargepeelingforcecanbeexertedat theearlystageof t hepeeling.
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[0052]Such changes enable the step between the movable-stage portion 16a and the fixed-stage
portion 16b to be high and low. Thus, at the early stage of the peeling, when the step between the
movable-stage portion 16a and the fixed-stage portion 16b is set to be large, a large peeling force can
be brought into action with respect to the adhesive sheet 12 even with a small raising amount of the
projection-like portion 50. Thus, a folding force to the chip 11 is prevented from being generated by
thrust-up of the projection-like portion 50. Further, when the step between the movable-stage portion

16a and the g ed-stalge porti?n 16D is Fet to be small,. at the time of sliding of the movable-stage
pqrtion 1%3, ;F/“asml t\%s‘ii’ng 4’{.‘%5@?‘5 e'ﬁggti\%l’)? [‘)%_\)e%?eoc ﬁam%geiﬁg rlﬁqggarqg to another adjacent
chip 11. £66‘4r§§“”' War%%”‘f@é‘% ”éﬁ‘.t”‘H%W(ﬁﬁ ?Cil%cﬁﬂbgﬂf’.el-ls‘fa%‘p%‘fgSPHF%% 16a anly

[0053]Hereinabove, altho escription is made of the embodiment present invention; the

present igyenfian isPtiianitad 19.1he ambrrimen deseidbed pRQYS. Anchvaripys podificatipgg may be

made thereto. For example, a size, the number, a shape, and the like of the suction ports 30a provided

to the staga, 3 mayshegeditiyiy sehasilong aafheair fetheivoid 19 caphesucked sdwisathg number
of the suction ports 30a may be one. Further, a shape of the chip 11 to be peeled is not limited to a

square, angveay by a iectangiulardraving shordsielgs and long sides, alternatively, a reed shape
having long sides extremely longer than short sides. Although varying in accordance with a sucking
force and 0@5IKe, the thidkrass io$ thetddheslive wheeteldhanly had toi lse s d@ sucichudgentthat the
adhesive sheet 12 is capable of undergoing curvature deformation so as to be peelable from the chip
11 whentiaé 2irng tee doidoveisi Sug ke by iadisstliom ATdaN8ne §atiies pregsaresdisphe raxms).
[0054]The thickness of the movable-stage portion 16a also may be arbitrarily set as long as the
adhesive"&ft )11 RipdabslettbmnHel GMENLL Mhdhehe Bl P e $6i8A® RAXUKkeD Bhomeaditttion
means (negative-pressure supply means). Further, angles of angular portions of the movable-stage

portion 18a avé nEENMREI 3595 BeghYd bAR mAybé 48melRAR Stute’ B obtfd. fdsE TR Bumber

of the Ch}%vlajb?%qcsqegg%m%é?et ngles \éea. The rai sing-and-1owering nechani sm

portionincludes, for exanpl e, a push-up pin, the push-up pin being
vertical |l ynovedt hroughi nternedi ati onof areci procati ngnmechani sm
Further, the slide-nechanism portion (slide neans) includes a
reci procating nmechanism for sliding the raising-and-|owering
mechani smportion in a substantially horizontal direction. Note
t hat, t he reci procating mechani sm  of each of t he
rai si ng-and-| oweri ng nechani sm portion and the slide-nmechani sm
portion may i ncl ude vari ous wel | - known and wi del y-used nechani sns
such as areci procati ng mechani smconstituted by abolt shaft nmenber

and a nut nenber t hr eadedl y engaged t herewi th, acyl i nder mechani sm

and a |inear actuator.

[ 0051] When t he novabl e-stage portion 16ais freelyrai sedand
| ower ed, an anount of the step between the upper surface 34 of the
novabl e- st age porti on 16aandt he upper surface 37 of t hefi xed- st age

portion 16b can be variously changed. Specifically, for exanple,
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sheet 12 is also arbitrary. In the present invention, all the chips 11 on the adhesive sheet 12 can be
sequentially peeled irrespective of the number. The area of the protruding portion 31 of the chip 11 can
be variously set as long as a peeling force acts on the adhesive sheet 12 when a negative pressure is
brought into action. [0056]When the plate-like member 51 is used as the projection-like portion 50, in
the above-mentioned embodiment, as illustrated in Fig. 2, the long side 51a thereof is set to have a
length substantially equal to that of the movable-stage portion 16a. In this context, the long side 51a
may be I?ﬁ%er or sql;irter than the movable-staﬁekﬁ)orfion 16a. Further, a thicknesE dimen§ion of the

a

plate-like i c?ﬁlys/th%%%%%réétqg ol .eext%ﬁh%?t & pl"}ﬂe-cfi'i('e%gr% ePg_SL'ca'de}e
arrangecheiap WERIELAAROURBS B ALY Al lBicdle mamhess ol dRay b Riaides.

[0057] When the pin miembers 55 are used as the projection-li tiohs 50, In the above-mentioned

embodimesnteas fysiraled Kt BioneH; H‘teeUW@PﬁhPf PR P} BRTAPEIFEROH AN G5 drIfIFRYPXL the

number of the pin members 55 may be arbitrarily increased or decreased. Further, the pin member 55

may inclygss pcoBHNBAL RQAYRAARY PGSR Shale in cross-section, a pillar body having an elliptical
shape or an oblong shape in cross-section, and aprismatic body having a triangular shape, a

quadranguassghape, a pSuiegarishagareennd Polygenat shapr haveg moceraidesned SOES i
cross-section. Alternatively, the pin member 55 may include a cylindrical body. The area of the

thrust-uppsurtdcerb 2l 6beaaidot the din xexnbermdss pam tisorbel Garidusbehdmgdd anbbngoas the
protruding portion 31 can be pushed up. [0058]In the state illustrated in Fig. 10, the height position of
the thrustopssurtiice b2 cfalné prejeaten diket frgtipr S0 may behedjuste s e heigiveposttioa of the
upper surface 34 of the movable-stageportionl6a. Also in this case, such adjustment does not have an
adverse BRVAIEsIRdiRG 6f B fioQBbSaagBhdriien ibueosops eralidihg Andélhti oF thet
protruding portion 31 of the chip 11 can be arbitrarily set in accordance with the size, the thickness, the

material, ldhdPfheé AKIBH 1k LRI BEGOAPSs IR Ve At REuPE QUEEH ehBbR AR Yihedivd sheet 12

to be peeled at the early stage, of the peeljng. ) ..
P respect to Yhe dReSI e shget 12 even with a smal |l raising anount

of the projection-like portion 50. Thus, a folding force to the
chip 11 is prevented from being generated by thrust-up of the
projection-like portion 50. Further, when the step between the
novabl e- st age portion 16a and the fi xed-stage portion 16b is set
to be small, at the tinme of sliding of the novabl e-stage portion
16a, dynamic twisting stress is effectively prevented from bei ng
i nparted to another adjacent chip 11. As aresult, warp i nparted
to the anot her adjacent chip 11 can be reduced.

[ 0053] Her ei nabove, although description is nmade of the
enbodi nent of the present invention, the present invention is not
limtedtotheenbodi ment descri bed above, andvari ous nodi ficati ons
may be made t hereto. For exanple, a size, the nunber, a shape, and
the |i ke of the suction ports 30a provided to the stage 16 may be
arbitrarily set as long as the air in the void 19 can be sucked.

Thus, the nunber of the suction ports 30a may be one. Further, a
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Industrial Applicability [0060]The chip-peeling apparatus of the present invention is applicable to a
pick-up apparatus for picking up, by sequential peeling from an adhesive sheet, a plurality of
rectangular thin chips (semiconductor chips) attached onto the adhesive sheet. The chip is made of a
wafer as a raw material, and is produced as a finished product by cutting-out of the raw material into a
rectangular shape. Thus, the chip has a square shape, a reed shape, or the like. Claims [Claim 1]A
chip-peeling method for peeling a chip from an adhesive sheet having an upper surface to which the

ied-stall PRGN abS B ELstabe BortER, Surt B peeitd S5kl e TS emarado

?r‘;ﬁefﬁ;’”n%’fgﬁéﬂ%%i%ﬁﬁi,aﬁﬁ PR HLARLINESRIEASE APREHY & "B LOY ¥ RHAE O protrudes
a reed shape having | ong si des extrenely | onger than short sides.
Al t hough varying i n accordance with a sucking force and the |i ke,
the thi ckness of the adhesive sheet 12 only has to be set to such
anext ent t hat t headhesi vesheet 12i s capabl e of under goi ngcurvat ure
deformation so as to be peelable fromthe chip 11 when the air in
thevoid 19i s sucked by t he sucti on neans (negati ve- pressure supply
nmeans) .
[ 0054] The t hi ckness of t he novabl e- st age porti on 16a al so may
be arbitrarily set as |long as the adhesive sheet 12 is peel able
fromthe chip 11 whentheair inthe void 19 is sucked by t he sucti on
nmeans (negati ve-pressuresupply means). Further, angl es of angul ar
portions of the novabl e-stage portion 16a are not Ilimted to 90
degrees, and may be sonmewhat acute or obtuse.
[ 0055] The nunber of the chips 11 attached onto t he adhesi ve
sheet 12isalsoarbitrary. Inthe present invention, all the chips
11 on t he adhesi ve sheet 12 can be sequentially peeledirrespective
of the nunber. The area of the protruding portion 31 of the chip
11 canbevariouslyset aslongasapeelingforceactsontheadhesive
sheet 12 when a negative pressure is brought into action.
[ 0056] When the plate-like nenber 51 is used as the
projection-like portion 50, in the above-nenti oned enbodi nent, as
illustrated in Fig. 2, the long side 5l1a thereof is set to have

a |l ength substantially equal to that of the novabl e-stage portion
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forming, in a protruding state, a void below a protruding portion of the chip by thrusting up the
protruding portion with a projection-like portion through intermediation of the adhesive sheet; and
driving the movable-stage portion after making a negative pressure act in the void in a lower portion of
the protruding portion. [Claim 2]A chip-peeling method according to claim 1, wherein the void is
provided below the protruding portion while a thrust-up surface of the projection-like portion is
positioned higher than an upper surface of the fixed- stage portion. [Claim 3]A chip-peeling method

ovablodiase pisIoSoRHL o b EHATE e TRLe Gt Bt (SIAth A

chip- peel'?r%ﬂ“?ﬂ‘é’%‘iﬁ%fdg‘gs‘t za@/é)&etqfocrllairgg Further, athickness di nensi on
of the plate-like nmenber 51 only has to be set to such an extent
that the plate-1li ke nenber 51 can be arranged bel owt he protrudi ng
portion 31. Aplurality of plate-like nmenbers 51 may be provi ded.
[ 0057] When t he pi n menber s 55 are used as t he proj ection-1ike
portions 50, in the above-nentioned enbodi nent, as illustrated in
Fi g. 4B, the nunber of the pinnenbers 55isthree. Inthis context,
t he nunber of the pin nenbers 55 may be arbitrarily increased or
decreased. Further, the pin nmenber 55 may i ncl ude a col umar body
having a circul ar shape in cross-section, a pillar body having an
el l'i ptical shape or anobl ongshapeincross-section, andaprisnmatic
body havi ng a tri angul ar shape, a quadrangul ar shape, a pent agonal
shape, or a polygonal shape having nore sides and corners in
cross-section. Alternatively, the pin menber 55 may include a
cylindrical body. The area of the thrust-up surface 52 of each of
the pin nenbers 55 can al so be variously changed as | ong as the
protrudi ng portion 31 can be pushed up.
[ 0058] InthestateillustratedinFig. 1C the hei ght position
of the thrust-up surface 52 of the projection-Ilike portion 50 nay
be adjusted to the hei ght position of the upper surface 34 of the
novabl e- st age portion 16a. Alsointhis case, such adjustnent does
not have an adverse effect on sliding of the novabl e-stage portion
16a.

[ 0059] A protrudi ng anount of t he protrudi ng portion 31 of the
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1 to 3, wherein the movable-stage portion is slid in a horizontal direction opposite to a protruding side.
[Claim 5]A chip-peeling method according to any one of claims 1 to 4, wherein, after the thrust-up
surface of the projection-like portion i s thrust up higher than the upper surface of the movable- stage
portion, at a time of driving of the movable-stage portion, the thrust-up surface of the projection-like
portion is adjusted to the same height as a height of the upper surface of the movable-stage portion or
lowered relative to the upper surface of the movable- stage portion. [Claim

6]Amethodofmanufacturingasemiconductordevicebyusing the chip-peeling method accordipg to any
one of M1 1 SCRIat 7 DhpL S0t Sharblie T SEATMOLS e Fork i Sirecve Scer
having ap yppensudace jphishdpe ghi s aftached: ihechip Peplng APRRPIUSEOTBHGNEs @
stage comprising a fixed-stage portion and a movable-stage portion;

negati ve- pressure acti on enabl es t he adhesi ve sheet 12 t o be peel ed

at the early stage of the peeling.

I ndustrial Applicability

[ 0060] The chi p- peel i ng appar atus of the present inventionis
applicable to a pick-up apparatus for picking up, by sequenti al
peeling froman adhesive sheet, a plurality of rectangular thin
chi ps (sem conductor chips) attached onto the adhesive sheet.
The chip is nade of a wafer as a raw nmaterial, and i s produced as
a finished product by cutting-out of the raw material into a
rect angul ar shape. Thus, the chip has a squar e shape, areed shape,

or the like.
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a projection-like portion for forming, under a state in which a chip to be peeled is made to correspond
to the movable- stage portion and at least a part of a rim portion of the chip protrudes from the
movable-stage portion, a void below a protruding portion of the chip by thrusting up the protruding
portion through intermediation of the adhesive sheet; negative-pressure supply means for making
a negative pressure act in the void through a negative-pressure path; and slide means for sliding
the movable-stage portion in a horizontal direction opposite to a protruding side. [Claim 8]A
chip-peeling apparatus according to claim 7, wherein the projection-like portion comprises a pin
member or a plate-like member. [Claim 9]A chigﬁpgélmsg apparatus according to claim 7 or 8,

[Caim1] Achi p- peeli ngnet hodfor peelingachipfromanadhesive
sheet having an upper surface to which the chip is attached, the
chi p- peel i ng met hod conpri si ng:

installing, on a stage conprising a fixed-stage portion and
a novabl e-stage portion, a chip to be peeled so that the chipis
made t o correspond to the novabl e-stage portion and that at | east
apart of arimportionof the chip protrudes fromthe novabl e- st age
portion;

formng, in a protruding state, a void below a protruding
portion of the chip by thrusting up the protruding portion with
a projection-like portion through internediation of the adhesive
sheet; and

driving the novabl e-stage portion after making a negative

pressureact inthevoidinal ower portionof theprotrudi ngportion.

[Caim 2] A chi p- peel i ng net hod accordingtoclai ml, whereinthe
void is provided below the protruding portion while a thrust-up
surface of the projection-like portion is positioned higher than

an upper surface of the fixed-stage portion.

[Caim 3] Achi p- peel i ngnmet hodaccordi ngtoclai mlor 2, wherein,
in the protruding state of the chip, an upper surface of the
novabl e-stage portion is swelled from the upper surface of the

fi xed-stage portion.
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wherein the movable-stage portion is slidable. [Claim 10] A chip-peeling apparatus according to claim
7 or 8, wherein the movable-stage portion is capable of being raised and lowered and slidable.

[ G aim4] A chi p-peel ing nmet hod according to any one of clains
1 to 3, wherein the novabl e-stage portionis slidin a horizontal

direction opposite to a protrudi ng side.

[Cl ai m5] A chi p- peeling nmet hod according to any one of clains
1to4, wherein, after the thrust-up surface of the projection-Iike
portionisthrust uphi gher thant heupper surfaceof t henovabl e- st age
portion, at a tinme of driving of the novabl e-stage portion, the
thrust-up surface of the projection-like portion is adjusted to
t he sane hei ght as a hei ght of t he upper surface of t he novabl e- st age
portionor loweredrel ati vetotheupper surface of the novabl e-st age

portion.

[C ai m 6] Anet hod of manuf act uri ngasem conduct or devi ce by usi ng

t he chi p-peeling nethod according to any one of clains 1 to 5.

[Claim7] A chi p-peeling apparatus for peeling a chip from an
adhesi ve sheet havi ng an upper surfacetowhichthechipisattached,
t he chi p-peeling apparatus conpri sing:

a stage conprising a fixed-stage portion and a novabl e- st age
portion;

aprojection-like portionfor form ng, under a state i n which
achiptobepeeledisnmdetocorrespondtothenovabl e-stage porti on

and at least a part of a rimportion of the chip protrudes from
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t he novabl e-stage portion, a void below a protrudi ng portion of
the chip by thrusting up the protruding portion through
internmedi ati on of the adhesive sheet;

negati ve- pressur e suppl y means f or maki ng a negati ve pressure
act in the void through a negative-pressure path; and

slide neans for sliding the novabl e-stage portion in a

hori zontal direction opposite to a protrudi ng side.

[ Caim 8] A chi p- peel i ng appar atus accordingto claim7, wherein
the projection-like portion conprises a pinnenber or aplate-I|ike

nmenber .

[Claim9] A chi p-peeling apparatus according to claim?7 or 8,

wherei n the novabl e-stage portion is slidable.

[Claim10] A chip-peeling apparatus according to claim7 or 8,

wher ei n t he novabl e-stage portion is capabl e of being rai sed and

| ower ed and sl i dabl e.
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