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
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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 from the movable- stage portion ; 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

h hi diati f the adhesi heet: and driving th ble- ' ft ki
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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 camipo mhpantedftd theddhesvetshade $Ortbent aethetiaie ef sidigg plothei 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 ma};l be swelled from the upper surface of the

fixed-stafé PoRfIr. @01 71¥Re RYVELRAstEHE Pedtbn' Mb§ HEeGah ORorRbni Bir&dReSdpsosite to a
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pressureact inthevoidinal ower portionof theprotrudi ngportion.
[ 0014] According to the chip-peeling nethod of the 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



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 may be 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. [0019]The pre sent invention provide s a method of
manufacturing 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 t ip js att The chip-peeli tys includes: a st inclydi fixed-st
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negative-pressure supply means for making a negative pressure act in the void through a

negativefaiggsyre path; gk side merns K Pidhg dhednsrpBlR-siRgeRetipnd Ad'YFoniagirection
opposite to a protruding side. [0021]The projection-like portion may include a pin member
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



or a plate-like member. That is, the chip can be thrust up even with the pin member and the plate-like
member. In addition, the movable-stage portion may be slidable, or capable of being raised and
lowered and slidable. Advantageous 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 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

mombor e B0tk SRR CE Eak bE AN CormErHU TR € Char o Bl be
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be raised and lowere step between the upper surface tage portion and the

upper suffpge oh {if,Movaplesalage Mo canks prpedde be Igraertier/gopsdidingoighe

movable- stage portion . With'this, warp imparted to another adjacent chip canbe reduced, and hence

a large fqrgg is raliaply pigveptpdifsamging,pppliagkto theanotherasiagriitchish Thusy eliggking of
the another adjacent chip can be reduced even when stress is imparted at the time of sliding, and the
chip to be peetateeirnbe easitytneeledran ipkemeut.; negat i ve- pressur e suppl y neans
for making a negative pressure act in the void through a
negati ve-pressure path; and slide mnmeans for sliding the
novabl e-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



[0024]By thrusting up the thrust-up surface of the projection-like portion so as to be higher than the
upper surface of the movable-stage portion, a large void can be secured in the lower portion of the
protruding portion . Thus, a | arge peeling force can be exerted at an early stage of peeling, and hence
peeling operation can be stably performed. In addition, when the movable-stage portion is driven (slid),
the thrust-up surface of the projection-like portion can be 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

ble- ' ith this, withoyt being inf by th jection-li '
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method in which the chip-peeling apparatus of the present invention is used, illustrating the

projectiopdike PREIPH dba MU state. YFigr 19] Aascheatatin sestinasl wiew afdhe shinrreeling

method in which the chip-peeling apparatus of the present invention is used, illustrating a
movablegtage porton ea pliderstate elffig o2bh schemadigj pae Mieve bf ihealfipbeeelnguaeraratus.

[Fig. 3] A schematic plan view of a chip attached to an adhesive sheet. [Fig. 4A] A schematic plan
view of aafivdt mexdlifeadiohanf glee fooojeetiorslike poetuny [Fige iB]tAedclieraatib plamviappdfisesecond
modification of the projection-like portion.
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 theprotrudi ngportion. 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



[Fig. 5A] A schematic sectional view of a chip-peeling method in which a conventional chip-peeling
apparatus is used, illustrating a movable-stage portion prior to sliding. [Fig. 5B] A schematic sectional
view of the chip-peeling method in which the conventional chip-peeling apparatus is used, illustrating
the movable-stage portion in a slide state. [Fig. 6] A schematic plan view of the conventional
chip-peeling apparatus. Reference Signs List [0026]11chip 12adhesive sheet 16stage 16a
movable-stage 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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16bfixed-stage portion 19void 30negative-pressure path 31protruding portion 50projection-like portion
51, 53plate-like member 52thrust-up surface 55pin member

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



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 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

i ices. {0029]The chip.L11 is made of 1 Fig, 3 ial,
a2 prOUHERY 26 & QB BRLch ) EuRE ol PN edehbIE &t B sibe.
Thus, thea‘ihé&\gﬁa?aesr f"?ﬂ}*aéﬁ&*i‘as”%r% deﬁthea 9l IHFA%Sdﬁgre&

ifically,. as.llustrated in Fig. 3,
the wafer 10 has a circular shape as a whole, and divided Into se ratgelﬂi:%pgglf%/?cgiﬁﬁg.é "fli{:e chips

11 are aggchacddto,the agliesive3ngatls- SUFBEr ghiamar 13 papRlituterhbys a ringgbegy is aftached to

an outer peripheral side of the adhesive sheet 12. That is, the frame 13 and the adhesive sheet 12 are

Integrategluitty eagly gihers hhpa, urderae gtai fpwhichy therfeame U8 andghe pehesive yhegkl2 are
Integrated with each other, the chips 11 are taken out by the chip-peeling apparatus.

illTustratedinFig. 3, thewafer 10 has a circul ar shape as a whol e,
and divided into separate chips 11 by dicing. The chips 11 are
attached to t he adhesi ve sheet 12. Further, aframe 13 constituted
by aringbodyisattachedto an outer peripheral sideof the adhesive
sheet 12. That is, the frame 13 and the adhesive sheet 12 are
i ntegrated with each other. Then, under a state in whichthe franme
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
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[0030]As illustrated in Figs. 1, the chip-peeling apparatus includes holding means 15 for holding from
above the chips 11 to be peeled and a stage 16 on which the adhesive sheet 12 is placed. The stage
16 includes a fixed-stage portion 16b and a slidable movable-stage portion 16a. Specifically, a
recessed part 22 is provided in an upper surface 37 of the fixed-stage portion 16b, and the
movable-stage portion 16a, which is a rectangular flat-plate body, is arranged in the recessed part 22.
An upper surface 34 of the movable-stage portion 16a is positioned higher than the upper surface 37

f the fixed-st tion 16h. That is, a step S i formed between th face 34 of th
movablo AL bErihHes BREthe D HES SUtad SPob o N Sl RO o JERY [oeAALT
illustrated in Ein 2, awgith dimensi lerst ti i be smaller th
ength (VRS SoT oL of SoE B e SV R T L e kb ST S oL 178 0n
one side Qi inesmpyakle-siage RIIIBNHLEAGQIEESEPNGSHIQ afgLeife- dheehip; ldnto p-peeled,

the first side 23a of the chip 11 protrudes relative to the distal end surface 17a of the movable-stage

portion 163y [093gbHiessipgeal § isrrrovisiedevitiz a neoating-RIRFHIE1PatE Iefop deradyicintha

negative pre s sure onto a boundary surface between the stage 16 and the adhesive sheet 12. The

negativefaressursi preh23isopravided Wiih suctinropeiisl88aras1ch30ly pening e ali st al 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
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first-side-23a side of the chip 11. In this case, as seen in plan view, the suction port s 30a and 30b
correspond to a protruding portion 31 of the chip 11. [0033]A vacuum pump (not shown) is connected
to the 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
11. The head 20,is provided wit ole in a lower end

head 20 for ad ing the chi d i
Curiace IO HOPRLK R M A bR oLl AU IEAmach i bP i B R hol. wih
the resul&haégp1 glgip J‘A‘ i[srgc{s%b%%gtoztag lower end surface 20a of the head 20. Thus, when the

vacuum suction (vacuum attraction) is discontinued, the chip 11 comes out of contact with the head
20. [ 0035] Throughi nternmedi ati onof adrivenechani sm(not shown),

t he novabl e- st age portion 16a noves in a horizontal direction, with
the distal end surface 17a of the novabl e-stage portion 16a bei ng
parallel withthe first side 23a of the chip 11. The drive machi ne
may i ncl ude vari ous nmechani sns such as a reciprocating mechani sm
constitutedbyabolt shaft menber and a nut nenber t hr eadedl y engaged
therewith, and a cylinder nechani sm

[ 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
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[0035]Through intermediation of a drive mechani sm (not shown) , the movable-stage portion 16a
moves in a horizontal direction, with the distal end surface 17a of the movable-stage portion 16a being
parallel with the first side 23a of the chip 11. The drive machine 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. [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

Fig. 2, ANTRDET bANLURRek (RO S ORORE RHE Ao eHEd paRidh 56 ial 1Rb b 512

set to haye &gt Aimsrsienbsienialvedis o Lanet gl endariachdrantite,

movable-stage portion 16a, and has a short si b set to have a width dimension sma

of the protiyding #AIPedhdg S8ty 816 PiPIeclipg-IkeRTIRRSP IHakiRaRpd Fo as to be brought

into contact with or come close to the distal end surface 17a of the movable-stage portion 16a.

[0037]AN weragfi-down mayerRen meadianism@rt Sawn isdravided sandpredsynath Biger

projection-like portion 50, the projection-like portion 50 vertically moving independently of the

movablersage partioh 16m Notetthadithgyupand-dews mefernéet 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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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 projection-like portion 50, the protruding portion 31 of the chip 11 can be thrust up
through intermediation of the adhesive sheet 12 as illustrated in Fig. 1B. This thrust-up increases a
step between the protruding 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 method in, which the chip-peeling apparatus
statenh S5 D AERE Ul Sl URH LB E & bubohist B FAP By Atbtage
portion 1 L leas art im partion, (j rds, the first:side j f the.chip. 11 is
protrud_e§ ?rro?ri_ §1ﬁe t%%%amﬂ‘é?a{g’e gc()grt?ﬁgln ll%%?ﬁgtﬁﬁ%d)mgaﬁngﬁ hetl\_/s%’ld Ifglagﬂpfrjog\)lg] _d §fell)yv‘vp] the
protruding, portign 34 ilygiralgriin &g st The Yaid LP camBUpiGAISSe B¢ gctqnupens §0a and
30b. At this time, the collet 21 of the head 20 of the holding means 15 is brought into contact with an
upper suiface o th chipy It Then tthe 60tphl1 it eacHem-arke Biropgl intgHasipdos il e
adsorption hole so that the chip 11 is adsorbed to the lower end surface 20a of the head 20. [0040]In
this statel 2 heightiposiion ¢fea shreistiupcsustases disialercth sUNacer)did oidihegoigigationrikeiportion
50 is adjusted

of the chip 11 and the upper surface of the fixed-stage portion

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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to a height position of the upper surface 34 of the movable-stage portion 16a. Next, as illustrated in
Fig. 1B, by raising of the projection-like portion 50, the protruding portion 31 of the chip 11 can be
thrust up through intermediation of the adhesive sheet 12. That is, the step increases between the
protruding portion 31 of the chip 11 and the upper surface of the fixed-stage portion 16b. [0041]As
described above, the void 19 communicates to the suction port s 30a and 3 Ob . In this context, by
driving of the suction means (negative-pressure supply means), the air in the void 19 is sucked
through the syction ports 3 anc(h?;Ob that @ negative pressuye is brought into actign. With this, the
protrudingtpzljﬂ'oﬁ %i SFthe ﬁ%p R jlﬁcliesd,l'h%ang\z ?n%f%ét & (&/ iﬁYaéiﬁgrf f?“ sei% gi%'. 1%r,1 e
adhesiv ﬁ}ﬁ:e i ﬁ% r truging.pQrti ft PE% 0, rtha llustrated
in Fig.lght e péojjlggt%oprfl egc%[)%%n Sllaéployv%?ga. %nétﬁps%;?e?fsﬁg h |g%%%@sﬁﬁ%§f?tﬁeg tr{:r%%s -up
surface 52 of theprojeqiigarikerporipn pass lower dhan theshaight Resition.ofiheamner suifgee 34 of
the movable-stage portion 16a. Next, the movable-stage portion 16a is slid in a direction of an arrow B
th.ro'ugh 'ﬁiﬂ’fme&'ﬁtmaofdbﬁ@éw@ ipegianiynt @@tdlwqt!ﬁnthe@q PPRYSILS; 9 Prosrusing side. Th's
sliding causes a sequential decrease of an area of the chip 1 received by the movable-stage portion
16a, withcthiegesult thavea slomewiard asiserbin@ (suctioniprea ef hepadhesive sbeet ha ingiepses. At
this time, the chip 11 is held (adsorbed) by the collet 21, and hence the adhesive sheet 12 is
sequentiallyt pedled feah gtk chip 11. Thus, when the distal end surface 17a of the movable-stage
portion 16a comes out of contact with the first side 23a of the chip 11, the adhesive sheet 12 is

completdl¥Pd8led from thbehip afid ee pdeted.go04BIThehhafteotHegiedlihg, $he abks@ 1aikdaised
and

separated fromthe stage 16. Wth this, the chip 11 can be taken
out fromthe adhesi ve sheet 12. After that, the negative pressure

state i s cancel ed, and then the 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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separated from the stage 16. With this, the chip 11 can be taken out from the adhesive sheet 12. After
that, the negative pressure state is canceled, and then the movable-stage portion 16a is slid in a
direction opposite to the direction of the arrow B. In this manner, the state illustrated in Fig. IA is
restored. [0044]After that, when the chip-peeling apparatus is made to sequentially correspond to the
chips 11, all of the chips 11 on the adhesive sheet 12 can be taken out by being peeled from the
adhesive sheet 12. As has been described above, the chip-peeling apparatus can be used for

capatie SFFERDHG o5 R) SE RN H AL o] Rbf e W oo LHCE bt

S, an

devices, semicoRAUGIOn GLEWES: ag F&e.ecéﬁ‘?“iﬁr?cﬂ“?Qﬂé%}ta't:‘é”@énﬁhgoﬁ%ﬁigi)'a?uc ‘?.req?é’éciesg may

include ones In a watfer state In which circuits are formed, separate semiconductor chips obtained by

cutting-og,P L3 Wedrhy QRS PGINGE: LYk gba WalR dURFURIER IR/ SCauGanaURLgT devices,

ones packaged in a wafer state, ones obtained by division of semiconductor devices packaged in a
wafer stage Fita a plurality of semiconductor devices, and separate semiconductor elements obtained
by cutting-out of packaged semiconductor devices in a wafer state. [0045]In the present invention, the

protrudingqax 8pn 31 of the cttie Igr exvehe thrvss nipi throughnteroediaiipn @fibe idbasd/e sheet 12.
Then, in this thrust-up state, a negative pressure is brought into action in the void 19 below the
protrudinghmotionB L.1Widmthis, aHanget pepling facgltambe impdited.i Afte othath byadthvesy okthe
movable-stage portion, finally, the adhesive sheet 12 can be completely peeled from the chip 11 to be
peeled. Sestfically, at Ahevarlyi tagdios tHdpesingyp latgd peelingidged care bprigsaghtentsaction
with respect to the adhesive sheet 12. Further, at the time of sliding of the movable-stage portion 16a,
dynamic RvRHaH strieBs s peviefted oG irfipdifed el aMbthBE aBfaebhtehipA 1P Aktd A%ult,
warp imparted to the another adjacent chip 11 can be reduced, and hence crackin%of the another

adjacent3hip 1¥Vit fukRESpré& b Ateae[H643] MdbiRbhe KRBNARC MB3abRIstad¥ h6fidM 8bais driven
(slid), the thrust-up surface 52 of th frojection-likelpo.rtion Qca Fe Io%e:red elative to the upper
surface 3%d rtl‘]é/ﬁ‘ﬂﬂ/ Ié-@?a’&‘évp?g? i6n 1639PHRR" WithBut el infiud e FBY 8% YFoRikGEh-like
portion 59,thg movagle-siags ortipd 163 5 lipwed4q UpdRra AN uepss Siding s result
smooth peeling operation can be pertformed.
Specifically, at an early stage of the peeling, a |large peeling
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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[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 by a plate-like member 53 having a substantially C-shape in plan
view. Specifically, the plate-like member 53 is constituted by a flat-plate-like main body portion 53a
arranged in parallel with the distal end surface 17a of the movable-stage portion 16a and by end-piece
portions 53b and 53b bent at right angle from end portions of the flat-plate-like main body portion 53a.
The end-piece portions 54b and 54b are arranged along side surfaces of the distal end surface 17a of

th - tiop. 16a. The thrust: f 52 d at the tj ft t- f the chip 11
with 16 biTaclon e pOrklA 50 A B Enab i kA ThubOH LEEH e prijecidiEiie

tion 50 of Fig. he.chj tabl : , al ing.f =an.b
exered B b e, 2 R e e e B e

[0048]In K91 48 Brdeqtion kg B(?”}P’EJ? aP @r¢ CRBSHIRALPYINHBEMRGTS 27,13 {7 £AEE three pin

members 55 are arranged at predetermined pitch along the distal end surface 17a of the

movablestagrpstionl Ga.drach alihe mpdBembess Y is varicplwmavaple Theighas aggspl of
raising of the pin members 55, the protruding portion 31 of the chip 11 can be thrust up through

intermedigdiostafitoe edhpsgiva sheat 11 Hius, laldcewithiuse pbdye pmjectom-H®apertioan§ed
constituted by the pin members 55, a large peeling force can be exerted at the early stage of the
peeling. Imthiastate,d¢he weehny lopedatsiratare bd pruforaed. 108488yt the way,aditheughdhe
movable-stage portion 16a only slides in the chip-peeling apparatus illustrated in Figs. 1, the
movablegade portibhal GanchalpbeevatticalBcmoped (iatsl &abloavatedBin dktitorato $lidiiy.
[0050]That is, the drive means in this case includes a . _ _
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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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 example, a push-up pin, the
push-up pin being vertically moved through intermediation of a reciprocating mechani sm Further, the
slide-mechanism portion (slide means) includes a reciprocating mechanism for sliding the
raising-and-lowering mechanism portion in a substantially horizontal direction. Note that, the
reciproczltin% echaTism of fﬁﬁh of the raising-and-lawerin e§hanism portion and the

i i &

slid.e-me Iﬁ]a tjnspo§’ |&I| fha Elu%%e{‘fa'ri%%s Sil- dvx%‘a??ar@vi yRJesreB%gaganisms such as a
reciproc t61@4r?iﬁchan|s PRUYLE d’bgﬁﬁt géé‘ﬁ@?%%%&% eigre)pqritghe@%%dyn?n aged

therewith, a cylinder mechanism, a Inear act movable-stage portion 16a is

freely raiged gad Ipyiererh AhaMOHBEP he SIBRRFIVERN 19 URRGTRUWRGEPEPHYIE MovaRie-stage

portion 16a and the upper surface 37 of the fixed-stage portion 16b can be variously changed.

Specificaiiy |eéa§tpé@éh€fbmqv|able-%ae Rerfiop sary betlpwaradto pheriginal posiign affgr being
raised once, and the movable-stage portion 16a can be lowered to an intermediate-height position
higher thaowle edyinahpasitipn iafier beingl raieagonce. [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 {@0pEdling, whehhthe step betweerdthieveovatderstage poitios 16asad itine fixekdstage
portion 16b is set to be large, a large peeling force can be brought into action with respect to the
adhesivd sheitNQ-eveth- Wivarsnngl raigiagamamt op @id p@jectiohdikel pgtiendol Ihes i antblding
force to the chip 11 is prevented from being generated by thrust-up of the projection-like portion 50.
Further, WRaA%he fs@ép batsé st thd VMR- RG d hertivRves gnd tRofxeRstdgepd@ienateb is set
to be small, at the time of sliding of the movable-stage portion 16a, dynamic twisting stress is

effectively préVéiied Morh BBingTnpBREHt8 Anofheh hffice FEERIB N 1. 1hQ'a reSlit WAS infdafted to

the another adjacent chip 11 can b d. [Q053]Hereinabove, ajthough description is made of th
emboa BN U BHRARL FOCAATT 11FAresert il Lot LA The EmBEBPASN Becrbod

above, and vtarious. mogilfjiaationi may be mf\de thereto, For exampIFha size, the numberge? r§hape,

and the Q" of'tRE Suttion p%srl’s 4 pr)é\a}id dto e’ gt?ird'eli% ?r'1any be aerb?tlrjgr’l y%gt I%'sr]ong asthe air in

the void 19 ean ba $4eked ot HSPUTRY Ghe SHPUNGPORS S0RJPBY B ANg HEURIEH &m

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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shape of the chip 11 to be peeled is not limited to a square, and maybe a rectangular having short

sides and long sides, alternatively, a reed shape having long sides extremely longer than short sides.
Although varying in accordance with a sucking force and the like, the thickness of the adhesive sheet
12 only has to be set to such an extent that the adhesive sheet 12 is capable of undergoing curvature
deformation so as to be peelable from the chip 11 when the air in the void 19 is sucked by the suction
means (negative-pressure supply means). [0054]The thickness of the movable-stage portion 16a also

may be rEitrariI set as long as the adhesive sheet iZ IS eeéa le from the chi ?.1 when the air in the
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irrespective of the number. The area of the protruding portion 31 of the chip 11 can be variously set as

long as gpeelinadrres ads adhspdhesieshastd2 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

embodinjegus2y illustratesuiiFighanteslaneesitle 2lretherepfis sekiorhave aengt substaiially
equal to that of the movable-stage portion 16a. In this context, the long side 51a may be longer or
shorter tipany theomogélalesstdge pertianxbgh. Huather pa thickoressGbmieosioa dfithé péatd-likevmember
51 only has to be set to such an extent that the plate-like member 51 can be arranged below the
protrudinghptstioat31.re paanlity stpige-te hiempesd snmaybeprobielest p0BE| Wresh theepin
members 55 are used as the projection-like portions 50, in the above-mentioned embodiment, as
illustratedRy BRY. 285 tRIBURMEr bPthel b MBEhBdIS 55 iXelre®t RUMIPLHAIRD thEMUNSHEEST the pin
members 55 may be arbitrarily increased or decreased. Further, the pin member 55 may include a
columnat BoB§ Hiidfa Grd A9 AREI (8sEYetoRaA Bt HERAVInG e BfiblA Mdd2 or an
oblong shape in craoss-section, and.aprismatic bqdy having a trjangular shape,.a quadrangular shape,
o pentngbRaPSRing trid BoRUBRS] SR RNRE g S EIEe b e SR 1 2 e caB
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be pUSheéjnVB' 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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[0058]In the state illustrated in Fig. 10, the height position of the thrust-up surface 52 of the
projection-like portion 50 may be adjusted to the height position of the upper surface 34 of the
movable-stageportionl6a. Also in this case, such adjustment does not have an adverse effect on
sliding of the movable-stage portion 16a. [0059]A protruding amount of the protruding portion 31 of the
chip 11 can be arbitrarily set in accordance with the size, the thickness, the material, and the like of the
chip 11 as long as negative-pressure action enables the adhesive sheet 12 to be peeled at the early
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material tp Si@CiaRgdanshany T 16 G BRT ASIRIAYE SHABSr a1 RSt SRBR Ok Hgdke.
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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Claims [Claim 1]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 comprising: installing, on a stage
comprising 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
protrudes from the movable-stage portion; 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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fixed-stage PORIOT| at e- 1 i ke menber 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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[Claim 3]A chip-peeling method according to claim 1 or 2, wherein, in the protruding state of the chip,
an upper surface of the movable-stage portion is swelled from the upper surface of the fixed-stage
portion. [Claim 4]A chip-peeling method according to any one of claims 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

' f driyi h ble- ' he thrust- f f th jection-lik ion i
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relative t?ﬁ*i‘%HHB%%S“r{%Cee %IPSJP%YG}U%J&}?%&OW% (G Phe chip 11 as Iong as

6]Amethodofmanufacturingasemiconductordevicebyusing
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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the chip-peeling method according to any one of claims 1 to 5. [Claim 7]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 comprising: a stage comprising a 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 the protruding
portion through intermediation of the adhesive sheet; negative-pressure supply means for making
a negative pressure act in the void through a ne@aﬁ{/ -pressure path; and

[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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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 chip-peeling apparatus according to claim
7 or 8, 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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