; e3e+F+<<6TF* DI E BONDI NG SHEET STI CKI NG APPARATUS AND METHOD OF STI CKI NG
DI E BONDI NG SHEET 5 FI ELD OF THE | NVENTI ON The present invention relates to
a di e bondi ng sheet sticking apparatus and relates to a neummmummmmmmmming
a die bonding sheet. In these die bonding sheet sticking a

met hod of sticking a die bonding sheet, in 10 the process for piwdeaci ng
smal | el ectronic conponents, for exanple, sem conductor chips, a die
bondi ng sheet capabl e of functioning as an adhesive materi ]

bonding is stuck to a back surface of wafer at the tinme of WIMWWMWNI of
sem conductor chips after dicing onto a lead franme. 15 BACK F THE

| NVENTION I n the conventi onal productiggqgk:a waf er of sem conductor such
as silicon (hereinafter sinply referre s "wafer” ) , the wafer is

first produced._i r.m_Qf i i r i t jrcuit
pattern is fogﬁggséiﬂgg&gﬁﬁf@gegﬁ?gi(ﬂfgawA%Abﬁm[ggg %TEI(E@@S ircuit
pattern is protected b& a protective tape. The back side of the wafer is
ground, and sPUEkBENPENSG FHi§Tf rame with a pressure sensitive adhesive
sheet interposed therebetween. 2 The protective tape is detached fromthe
surface of the circuit pattern, and the wafer is cut apart into a
multiplicity of dice forned chips by the use of a dicing cutter (dicing).
In this state, the wafer chi psFAaEBD5OFr @HEf ENVBNTIONt he subsequent steps
such as cleaning, drying and die bonding steps. In the conventional nethod
of sticking a presgHeepsesshti vevatthesh wee sdweed Ho aadbhackosdt h@ceh o+ waf er,
as shown in Fig. 14, wafer Wis disposed on retention table 200. 10

Pressure Sens5&5&%@%hgﬁbg@a%n%ebnaoze_@glaéis%'bng 0é £ P38 €o 5 heef c R4 and
pressure sensitive adhesive |layer 206 is stuck

die bonding sheet. In these die bonding sheet sticking

apparatus and method of sticking a die bonding sheet, in
10 the process for producing small electronic components, for

example, semiconductor chips, a die bonding sheet capable

of functioning as an adhesive material for die bond;ng is

stuck to a back surface of wafer at the time of die bonding

of semiconductor chips after dicing onto a lead frame.
15

BACKGROUND OF THE INVENTION

In the conventional production of a wafer of
semiconductor such as silicon (hereinafter simply referred
to as "wafer"), the wafer is first produced in the form of

20 adiskhaving a large diameter. A circuit pattern is formed
on a surface of the wafer, and the surface of the circuit
pattern is protected by a protective tape. The back side
of the wafer is ground, and stuck onto a ring frame with

apressure sensitive adhesive sheet interposed therebetween.



to back surface WB of the wafer W The pressure sensitive adhesive sheet
202 is cut by rotating upward arranged cutter 210 al ong the outline
(circunference) W of the wafer W 15 However, recently, the reduction of
t he thickness of sem conductor chips such as IC cards is increasingly
demanded. , The demand for sem conductor chi ps whose thickness has been
reduced to about 100 - 50 umfromthe conventional about 300 dun is
increasing in recent years. For obtaining such 20 sem conductor chips, it
i s needed to produce extrenely thin wafers having the above reduced
thickness. In the use of such extrenely thin wafers, there is the danger of
flawi ng of cifpgunferential paqrtion f_ the fer or_cracki ng.of, t he
waf er W at th{gggupﬁoﬁﬁ% Vtehé%al r'eeslés\lﬁ\r%lee%acsk’esde\rll% I]fllvt\ep‘{ea E5iVE s ee¥h302
with the use of the cutter 210. Npreover, there is the sheet stuck at V
not ch porti onSpFoVirGe8a6hetRe RECelr sy afifdt th&'d RAT odtit Failure in
the recognition_of wafer alignment effected in a later step. 5 For the
pur pose of avBhdtagligékywateflirrahPrgesr chaPer PEr BRI nge ¢f 3 Jdi¢sog
practiced in the prior art to cut a pressure sensitive adhesive sheet al ong
the outline ofutéter (diacangepar netbiepstatadvaheevwadidrsthikst heecut
pressure sensitive adhesive sheet to a back surface of the wafer. 10
Furt her, im theapsiferrarito the srsdiqgritsstapsisethoaus chyausinng dying
ultravi ol et curable pressure sensitiveadhesive sheet as the pressure
sensitive adhgstdvaisheehdihg hiepsdi € bondi ng, where sem conductor chips
cut apart into a nultiplicity of chips are die bonded (transfer nounted) to
15 a lead frame, ukhr@Kiokehvkstrapphiletet®on® ulstiaviolets gyakl g-pressure
sensitive adhesive sheet. As a result, the adhesive stréength of the
ultraviolet c e : LE i i hat
Héﬁ@h%ﬁ%e‘agﬁt%yﬁuicf%ébég‘écﬁ é‘%@%ﬁﬁ %’&‘rféﬂ@%%f &a%éﬁi"%% }Z(?x«,zﬁ

die bonding is practice on c ets. St furt at the

time of die bondiag, bl i§.RLaCti G8Y5Q 30RA AL G974 & Al J rAp, with
an adhesive
10 Pressure sensitive adhesive sheet 202 consisting of base
sheet 204 and pressure sensitive adhesive layer 206 is stuck
to back surface W3 of the wafer W. The pressure sensitive
adhesive sheet 202 is cut by rotating upward arranged cutter
210 along the outline (circumference) W4 of the wafer W,
15 However, recently, the reduction of the thickness of
semiconductor chips suchas ICcardsisincreasinglydemanded. ,
The demand for semiconductor chips whose thickness has been
reduced to about 100 - 50 um from the conventional about
300 um is increasing in recent years. For obtaining such
20 semiconductor chips, it is needed to produce extremely thin
wafers having the above reduced thickness.
In the use of such extremely thin wafers, there is the

danger of flawing of circumferential portion W4 of the wafer

W or cracking of the wafer W at the cutting of the pressure



and effect die bonding of sem conductor chips onto the coated | ead frane.

4 However, the current situation is that, in any case, another step is
needed to thereby cause the process to be conplex, bringing about a cost
increase. 5 OBJECT OF THE INVENTION It is an object of the present
invention to provide a die bonding sheet sticking apparatus for wafer
which, at the tinme of die bonding of sem conductor chips onto a | ead frane,
after dicing, a sequence of steps for st%cking a die 10 bondi ng sheet
capabl e of functioning as an adhesive for die bonding to a back surface of
waf er can be perforned in a continuous and autonatic manner w t hout mafer

damagi ng or crackin i S .anot t he i nventi
provi de a rreﬁﬁ)rbsjotf%é? |a(€j1]<']ier‘?dve EF‘ B%d(ﬁe%t i u\fne ts%g‘et(ﬁlétﬁes)é 2&1‘ the die
bondi ng sheet sticking apparatus. SUMWARY OF THE | NVENTI ON The present

i nvention had!BeRAV Srad & NRIFEH St SRCEHEHIF ST Vi) $hBCEb69R PEroEIdas of
the prior art and attaining 20 the above object . The di e bondi ng sheet
sticki ng apparatise ofafee, pseseheti Aenei sAulAcPages: faihaker isupbley
section for accommpdating a plurality of wafers therein, 5 a wafer
conveyance saoadcmnimmrmmflgva:ﬁﬂweybjrmenemtarsfﬂe:utecaldim@ Quttexr wafegr. from
the wafer supply section and conveying the wafer, an alignnment section for
posi tioni Bg the waef thaksanrdo ©b £ff 4w d heg wakerv SEppIfy aseelgi N weifa it he
waf er conveyance neans of the wafer conveyance section, a sheet sticking

section for Q%H/&yirﬂﬁ, the ﬂ@fﬂs@rﬁm%éc@rlrg'ﬁ%ﬁﬂ ﬂﬁi‘cdﬁf%’l&et@%w\}‘d @n at
t he al i gnnment
pressure sensitive adhesive sheet along the outline of wafer
in a separate step in advance and stick the cut pressure
sensitive adhesive sheet to a back surface of the wafer.
10 Further, in the prior art, die bonding is carried out
by using anultraviolet curable pressure sensitive adhesive
sheet as the pressure sensitive adhesive sheet. In this
die bonding, where semiconductor chips cut apart into a
multiplicity of chips are die bonded (transfer mounted) to
15 a lead frame, ultraviolet is applied to the ultraviolet
curable pressure sensitive adhesive sheet. As a result,
the adhesive strength of the ultraviolet curable pressure
sensitive adhesive sheet is lowered so that die bonding is
practiced by using suction collets.
20 Still further, at the time of die bonding, it is
practiced to separately coat a lead frame with an adhesive

andeffect diebonding of semiconductor chips onto the coated

lead frame.



section via conveying neans and for sticking a die bonding 10 sheet to a
back surface of the wafer by heating, said die bonding sheet conprising a
rel ease sheet and a base provided with heat-sensitive adhesive |ayer, and a
sheet peeling section including sheet peeling neans for peeling the rel ease
sheet of the die bonding sheet from15 the wafer having the die bonding
sheet stuck thereto at the sheet sticking section, wherein the sheet
sticking section conprises: cutting nmeanst capable of, prior to the sticking
of the die bonding sheet to the back surface of the wafer, cutting 20 the
base provided with heat-sensitive adhesive |ayer of the die bonding sheet
in confornmity wthogRveutl ithe elirtbatwafietatsandiguthkBy DMRagsycapabl e of
cutting the base provided with heat-sensitive adhesive |ayer in the

direction of ancyhdihsebpthe egdondi Rg e8! ikl anepaebresaf +giygn
di st ance 6 froma rear end portion of the wafer in the direction of

conveyance ofcgﬁslggfegrﬁgggﬁgtgFB%%ngacb af .prtdan, and leaf detaching
, 0 st

nmeans capabl e 0 prior cKi ng of the die bonding sheet to the
back surface of the wafer, 5 detaching only the |eaf portion, corresponding
to portion outside the outline of the wafer, of the base provided with

heat - sensi ti ve adhesive | ayer of the die bonding sheet after the cutting by
said cutti’hg neans. The aboveQéﬂﬁﬁglﬁﬁlﬂﬁgbﬂﬁﬁﬁggaﬁﬁhratus enabl es 10
continuously and automatically carr¥ing out a serjies of operations
i ncl udi ng taking obf &Swale?Pieei al idierPreaait te ek eoh o Pieeidey of
waf ers are accommodat ed, alignment for positioning the wafer, sticking a
di e bondi ng saekte bomptirgd sgeatr et takénghaetaandua raseageavvdeghwi #h 15
heat - sensitive adhesive | ayer to the back of the wafer, detaching the
rel ease sheettbé time difediendongisbeef ,saandaochonmadatiipg bheowaf ksadn a
waf er cassette. ‘
. frame, after dicing, a sequence of steps for sticking a die
10 bonding sheet capable of functioning as an adhesive for die
bonding to a back surface of wafer can be performed in a
continuous and automatic manner without wafer damaging or
cracking. It is another object of the present invention

to provide a method of sticking a die bonding sheet with

15 the use of the die bonding sheet sticking apparatus.

SUMMARY OF THE INVENTION

The present invention has been made with a view toward

solving the above problems of the prior art and attaining

20 the above object. The die bonding sheet sticking apparatus
of the present invention includes:

a wafer supply section for accommodating a plurality

of wafers therein,



The di e bondi ng sheet also functions not only as a protective tape at the
time of dicing but also as an adhesive 20 for die bonding at the tine of
di e bondi ng of sem conductor chips to a lead frame after dicing, because
the di e bondi ng sheet conprises a rel ease sheet and a base provided with
heat - sensi ti ve adhesive | ayer. Therefore, as different fromthe prior
art, it is not needed to apply an adhesive to a lead frane at the tine of
die bonding. In the present invention, only heating the die bonding sheet
enabl es not only picking up, by suction, 5 sem conductor chips with the use
of suction collets but also direct thernmoconpression bonding because the

heat - sensi t i ve adhesjve.J ayeteobniesdlie; bandinasheetoalsoahuaciigns as an

adhesive for a lead frane. Al sO, the base provi t sensitive

outl ne of val & BEFS/4 e ScTER ho- o1 R e Dortig: Er TS

surface of the wafer, refore, there is no danger of flawing of a

peri pheral poF?PXﬁyﬁPgmé 8r "8 Saf er cracking as experienced at the cutting
of die bonding 15 sheet with a cutter in the prior art. Moreover, as

di fferent from the3pr3btImpentiteqsiaivt dtepasd tionéng the wAEehdmdieny sheet
by a separate operation in advance. Further, prior to the sticking of the
di e bondi rfy sheetfxontthe padrrsavppte gHchen Weifeeic heomh e T liorieeafapoR ti on,
20 corresponding to portion outside the outline of wafer, of the base

provi ded w t hmbeat- sénshei ve fadhesnveykayer sefcttiloe,di e bondi ng sheet after
the cutting with the cutting neans is detached by the use of |eaf detaching
means . Therefore, aathtbe stieking etcheahedowatenhvladkgsinkace flex t he die

bondi ng 8 sheet, any fusion bondi ng between an outline portion of the
arranged for given reference position at the alignment
section via conveying means and for sticking a die bonding
10 sheet to a back surface of the wafer by heating, said die
bonding sheet comprising a release sheet and a base provided
with heat-sensitive adhesive layer, and
a sheet peeling section including sheet peeling means
.for peeling the release sheet of the die bonding sheet from
15 the wafer having the die bonding sheet stuck thereto at the
sheet sticking section,
wherein the sheet sticking section comprises:
cutting means capable of, prior to the sticking of the
die bonding sheet to the back surface of the wafer, cutting
20 the base provided with heat-sensitive adhesive layer of the
die bonding sheet in conformity with an outline of the wafer,
said cutting means capable of cutting the base provided

with heat-sensitive adhesive layer in the direction of a

widthof thediebonding sheetwithaspacingofgivendistance



waf er and the |eaf portion corresponding to portion outside the outline of
waf er can be avoi ded. Consequently, the rel ease sheet of the die bonding
sheet can be easily detached, 5 wi thout any hindrance, fromthe wafer. In

t he di e bondi ng sheet sticking apparatus according to the present

invention, the cutting neans nmay conprise: a cutting blade unit including a
cutting bl ade shaped in conformty with the outline of the wafer and a
cutting 10 bl ade provided in the directign of a wwdth of the die bonding
sheet with a spacing of given distance froma rear end portion of the wafer
in the direction of conveyance of the wafer, the cutting blade unit being
vertically novable and |ifted upward from under the di.e bondi ng sheet so
that the out iR 55 HHBETE BIought TnidomERt Vi (e Ko HEEe 9 Gvf ded

wi th heat-sensitive adhesive |layer of the die bonding sheet, and a cutting
press unit adaprerlvance upbrithe MatRy oo efeteuf Prig? blerle RAMEL AUpvadd press
the di e bonding sheet downward from above the di e bonding sheet to thereby
effect 20 cutting bfabnleyachd Nigaweans ol eVt h deladr seonsh¢ iswe ddhesi ve

| ayer of the die bonding sheet. This structuring enables easily and
accurately cutf ithg dofiet henHdag phewt ded thid bak&atusénskt b ¥ et ladhasiare, | ayer
of the die bonding sheet into portion with an outline identical 9 with
that of the wadeiciangytdiely eafe pekli §Or€0HH £SEONER HYgoh @1 PGIrid Porautsi de the
outline of wafer. Further, in the die bonding sheet sticking apparatus
according to gies PIESSRY ol1RYERLI O .t HNRakERT etachhnge BaNs: Fo dRY dHC! ude
a tenperature regulating unit capable of cooling or heating the die bonding
sheet fromit I - i t+1h [ .det [ t eaf
porti on, corH%?%géﬁﬁ%??g€%%gﬁ%%%fﬁ&%Y%%gfﬁgugé% ?ﬁ%ggfﬂ€%$§%¥eﬁﬁﬁ?#e base
provi ded with heat-sensitive esive.layer _of the die bonding sheet. 10
For exanpl e, IH%r%P%%hn%eb¥E%$?§néﬁtﬁﬁ%gcggggﬁherein the heat-sensitive
adhesive |ayer Of%ﬁgaéggbgoggéggtéPfgé of the apparatus enables

10  continuously and automatically carrying out a series of
operations including taking out awafer fromawafer cassette
wherein a plurality of wafers are accommodated, alignment
for positioning the wafer, sticking a die bonding sheet
comprising a release sheet and a base provided with

15 heat-sensitive adhesive layer to the back of the wafer,
detaching the release sheet of the die bonding sheet, and
accommodating the wafer in a wafer cassette.

The die bonding sheet also functions not only as a
protective tape at the time of dicing but also as an adhesive

20 for die bonding at the time of die bonding of semiconductor
chips to a lead frame after dicing, because the die bonding
sheet comprises a release sheet and a base provided with

heat-sensitive adhesive layer.



is constituted of an epoxy resin while the rel ease sheet of the die bonding
sheet is constituted of polyethylene terephthalate (PET). If the heat
sensitive adhesive layer 15 is constituted of an epoxy resin, the adherence
bet ween the base provided with heat-sensitive adhesive |ayer and the

rel ease sheet may be increased dependi ng on the change of anbi ent
tenperature to thereby cause it difficult to peel the base provided with
heat - sensi ti ve adhesive | ayer. 20 Fbmeveg, the regul ating of the
tenperature of die bonding sheet by cooli'ng or heating in conformty with
the condition of the die bonding sheet accordlng to the present invention
enabl es stabili zi thefadherencefg n_t he rﬁlease she%; ag

heat - sensi ti ve adhedTver?hyer? F@QGYY © e Yeélb fl?rﬂ99elease
sheet can be stably effected at the tinme of eelln That |s t he adherence
bet ween t he HRIPROVUSPRANR APhddEeseisi tP v Jé‘tf‘r?e§if\§‘élel ajebharfdi 7P el ease
sheet can be stabilized w thout any change 5 thereof, so that only the | eaf
portion, corr@&spdreidigngo day thihen rostssirde itrheerduitdri nergfy wefadrinmfthehe base
provided with heat-sensitive adhesive |ayer can be easily peeled. Stil
further, in tdie bordiing sheett shabkengnapparlat ps cafinghep prigg entctiineent i on,
the | eaf detaching nmeans may 10 include a suction detaching unit adapted
to, after sthesenmdddmgudyot ot igid vi v ueanse ofesachi onlop ke 4 sat qdasd i on,
corresponding to portion outside the outline of wafer, of the base provided

with heat-sengitdyve agbesby¥enpayesioh bhaddhg bendiBg sheet by suction from
thereunder. 15 This structuring enables easily detachlng only the | eaf

portion, Co”ﬁii)@f@éﬁ@l{?v@%r&ﬂc?%felsﬁ side 6@%h%t%?]ié g%n@ ‘g‘ﬂ%ﬁéet%f 1dde _base

prOV|ded Wi th heat-sensitive a ayer of i e bondi ng sheet. Stil

further, in Lﬂ? eaﬁoﬁgngéngnsggggs§g%;$5?ggllégdaggg%gtus of the present

|nvent|on the 1 tachi ng neans € a renoving unit capabl e of

removi ng the . Also, the base provided with heat-sensitive adhesive

10 layer of the die bonding sheet is cut in conformity with
the outline of wafer before the sticking of the die bonding
sheet to the back surface of the wafer. Therefore, there
is no danger of flawing of a peripheral portion of wafer
orwafercrackingasexperiencedat thecuttingofdiebonding

15 sheetwithacutterinthepriorart. Moreover, asdifferent
from the prior art, it is not needed to cut the die bonding
sheet by a separate operation in advance.

Further, prior to the sticking of the die bonding sheet
to the back surface of the wafer, only the leaf portion,

20 corresponding to portion outside the outline of wafer, of
the base provided with heat~-sensitive adhesive layer of the
die bonding sheet after the cutting with the cutting means
is detached by the use of leaf detaching means. Therefore,

at thestickingof heatedwaferbacksurfacetothediebonding



portion, corresponding to portion outside the outline of wafer, having been
det ached by the suction detaching unit, fromthe suction detaching unit.

11 This structuring enables easily renoving the | eaf portion, corresponding
to portion outside the outline of wafer, having been detached by the
suction detaching unit, fromthe suction detaching unit. 5 Furthernore, in
the di e bonding sheet sticking apparatus of the present invention, the
suction detaching unit may include suction nenbers shaped |ike a conb, and
the renoving unit may include shake down® nenber s shaped 10 like a conb

whi ch can be inserted in interstices of the tonblike suction nenbers of the
suction detaching unit, so_thaté&?e | eaf portion ¢ nresgondlng ortion

to
outsi de the SUtaSTmeaBl WaF ke BODAIRY BEEH Bt M Rt 3y SsHeEFoRTRF the
tonbl i ke suction nenbers of the suction detaching 15 unit, is renoved from
the suction d@fsshpng W LeBy PRBEEeN F§ MRS HABYRINKEC kel doRH tFeMliser s of
the renmoving unit in the interstices of the tonblike suction nenbers of the
sucti on det adiienguiniind ramvdiez euraerbe Thvsideductiomsamwrabl es Easily and
securely renoving 20 the | eaf portion corresponding to portion outside the
outline of wafedreaJtavhagt bearhdei avhed by sueét oanhe ddwel Ipabthkaesiycti on
menbers of the suction detaching unit, fromthe suction detaching unit only

by i nsertisng ik ddd ke staken downs perbers Riréhe renmoving unit in the

interstices of the 12 conblike suction nenbers of the suction detaching
uni t from thereundg  hIhef &1 dALhHES é@ié]@f@%%ﬁﬂé@:alt%f a@t%‘i:tj%gf rom

the suction detaching unit can be "avoided with the result tha
to the present invention, the cutting means may comprise:

a cutting blade unit including a cutting blade shaped
in conformity with the outline of the wafer and a cutting
10 blade provided in the direction of a width of the die bonding
sheet with a spacingof givendistance froma rear endportion
of the wafer in the direction of conveyance of the wafer,
the cutting blade unit being vertically movable and lifted
upward from under the die bonding sheet so that the cutting
15 blade is brought into contact with the base provided with
heat-sensitive adhesive layer of the die bonding sheet, and
a cutting press unit adapted to, upon lifting of the
cutting blade unit upward, press the die bonding sheet
downward from above the die bonding sheet to thereby effect
20 cutting of only the base provided with heat-sensitive
adhesive layer of the die bonding sheet.
This structuringenableseasilyandaccuratelycutting
of the base provided with heat-sensitive adhesive layer of

the die bonding sheet into portionwith anoutline identical



5 continuous operation of the die bonding sheet sticking apparatus of the
present invention would not be hindered to thereby attain an enhancenent of
production efficiency. Still further, in the die bonding sheet sticking
apparatus of the present invention, the sheet sticking 10 section may

i nclude: a nount table adapted to nmount the wafer thereon and including a
heat er capabl e of heating the wafer, and a sticking press unit capabl e of
pressing the die bonding sheet having been heated by the nount table
downward 15 from above the di e bonding sheet so as to stick the base
provided with heat-sensitive adhesive | ayer of the die bonding sheet to the

back surface withhenaefer tdiespased endt tige et gl ion Biirsesigaiaditd ng
enabl es heating the die bonding sheet 20 and enabl es easily and securely

sticking the P@SﬁoPﬁi_)&!ﬁdEQtM&B peat oﬁ%m%@ ¥¢ adhkesive layer to the back
surface of the wafer. Nbreover in the die bondi ng sheet stlcklng appar at us

of the present !nvfﬁﬁtﬁgr Uaﬁetééhﬁlﬁgysﬁgé%régk ?ﬁﬁg%%é%gto fix

peripheral portion ereof t ereby provi de a suction pa

a peripheral porti n of t surfac fe nount_table
fufther i nel WiTigt EEIce TioRFEaa0s S Hir Qi FBErRar Hyte 52%&%Wpam
and adapted to support. the surface of wafer upward fron1thereunder
conpressed aiPaY FRicd U1 ECTPRRG LR R R LR/ 8 HR L ESARARL P fﬁ@%ﬁﬂﬂu

table with the circuit Eattern | ying on the surface of the 10 wafer, so
that damagi ngPbhesd ng Faidi ehaeheiRIcHIEHe [pPBVERT 661 cRget Plepet tsHgle
entirety of the wafer is supported upward by conpressed air, so that the
pressi ng dommmatbebyhmtaﬁ§aﬂEQH¥mqmmbkthgJgﬁﬂ%gonhi@napowheapqnﬁkﬁg
sticking the die bonding sheet would not bring about bubbling between
toportionoutside theoutline of wafer, of thebase provided
with heat-sensitive adhesive layer of the die bonding sheet.
10 For example, there can be mentioned the case wherein
the heat-sensitive adhesive layer of the die bonding sheet
is constituted of an epoxy resin while the release sheet
of the die bonding sheet is constituted of polyethylene
terephthalate (PET). If the heat sensitive adhesive layer
15 is constituted of an epoxy resin, the adherence between the
base provided with heat-sensitive adhesive layer and the
release sheet may be increased depending on the change of
ambient temperature to thereby cause it difficult to peel
the base provided with heat-sensitive adhesive layer.
20 However, the regulating of the temperature of die
bonding sheet by cooling or heating in conformity with the
condition of the die bonding sheet according to the present

invention enables stabilizing the adherence between the

release sheet and the heat-sensitive adhesive layer. As a



15 the di e bonding sheet and the back surface of the wafer and woul d not
cause wafer cracking, breakage or damagi ng. Mreover, in the die bonding
sheet sticking apparatus of the present invention, the sticking press unit
may include a fixed roller and a press noving roller, 20 the fixed roller
capable of retaining the die bonding sheet at a position upstream of the
wafer, the press noving roller adapted to be noved downstreamto thereby
effect sticking of the die bonding sheetjo the back surface of the wafer.
14 By virtue of this structuring, the fixed roller retains the die bonding
sheet at a position upstreamof the wafer while the press noving roller is

moved downstrgam 80 that pabyidhl obetweentbe hack sur face Lof dihe mafer and
the die 5 bonding sheet is expelled fromthe downstream side. Conse€quently,

Lrapping of alsbelumen  becbaekssurase, ol Pl o andd ey & hondi o

sheet can be avoi ded. rnrng’th ndi ng she i cking
with a given tension can be effecteg w%%ﬂgut_§q¥ wwinkliaﬂ. Therefore, 10
the di e bondi AY-ereRE e HePERELFERY Lt Utk 1 0° THe! btk 2SliFFALE GtYShe
wafer. In the die bonding sheet sticking apparatus of the present
i nvention, tRNPrEss LedEasE POPRErCARPDE terdided Wit ROBt Ry iTipngRt. 15
This structuring enables further heating the die bonding sheet by neans of
the heatirfg upheredis heo pilas ey nghe oldal PEY tdmat adie dspsedroyitded with
heat - sensi ti ve adhesive | ayer can be stuck to the back surface of the wafer
nore easily apdrtbeoe cecard Lhe20uslihe dtirdiery, iof the lohee lpodiimipdheet
sticking apparatus of the present invention, the sheet peeling section may
i nclude a nounith abd £ adaps edite aduesitvbelapderciheseansily peeled.
Still further, in the bonding sheet sticking apparatus

of the present invention, the leaf detaching means may

10 include a suction detaching unit adapted to, after the
cutting by the cutting means, detach only the leaf portion,
corresponding to portion outside the outline of wafer, of
the base provided with heat-sensitive adhesive layer of the
die bonding sheet by suction from thereunder.

15 This structuringenableseasilydetachingonlytheleaf
portion, corresponding to portion outside the outline of
wafer, of the base provided with heat-sensitive adhesive
layer of the die bonding sheet.

Still further, in the die bonding sheet sticking
|

20 apparatus of the present invention, the leaf detaching means
may include a removing unit capable of removing the leaf
portion, corresponding to portion outside the outline of

wafer, having been detached by the suction detaching unit,

from the suction detaching unit.



15 the nount table protruding upward at a peripheral portion thereof to

t hereby provide a suction part adapted to f ix a peripheral portion of the
surface of wafer by suction, the nmount table further including an air bl ow
space 5 part surrounded by the suction part and adapted to support the
surface of wafer upward fromthereunder by conpressed air. This structuring
enabl es avoi ding contact of the nount table with the circuit pattern |ying
on the surface of the 10 wafer, so that magi ng of the circuit pattern can
be prevented. Further, the entirety of the surface of wafer is supported
upward by conpressed air, so that, at the time of peeling the rel ease sheet
of the die bondin ﬁheeg r&hgﬁgiﬂougda Eso%%uElwaf%r cnack%n , bzggkage or
damaging. 15 In th dfe Eonalng SHest' 8 |ck|n6 a5p§r§95§n§f e:¥ﬁ ent
invention, still further, the sheet peeling, neans , K may .include a fixed

rol ler and a PAFFIOR: depbERTRGRROURNGOroPT B1Eh T RESHHR T ot eriiagbl e of
retaining the die bonding 20 sheet at its downstream side, the pair of

peel i ng novi ngefer! drav daapesd tetpabedilpe tdice sHeRdrRgieheel 1D®UHE F.ound
and sandw ched between them and to nove upstream of the di e bondi ng sheet
so that the fdémreheasecshesat detarhéndi @niéndi ng sheet is peeled fromthe
wafer. This structuring enables peeling the release sheet of the die
bondi ng sheet fronrthehamheresetcur ehy dnd pasidiyg Sheetasatilérinaspect of
the present invention, there is provided a nethod of sticking a die bonding

sheet, conprigppgratudi 8£beRdi pgesbaet iawkhita@nst ep conprising, prior to
sticking of a die bonding sheet conprising a rel ease sheet 10 and a base
provi ded with heateseRsiddi\e @dhgeshyY8ghA¥& mb9 include suction members
shaped like a comb, and
the removing unit may include shake down members shaped
10 like a comb which can be inserted in interstices of the
comblike suction members of the suction detaching unit,
so that the leaf portion corresponding to portion
outside theoutline of wafer, havingbeen detachedby suction
by the comblike suction members of the suction detaching
15 unit, is removed fromthe suctiondetachingunit by inserting
the comblike shake down members of the removing unit in the
interstices of the comblike suction members of the suction
detaching unit from thereunder.
This structuring enables easily and securely removing
20 theleafportioncorrespondingtoportionoutsidetheoutline
of wafer, having been detached by suction by the comblike
suction members of the suction detaching unit, from the

suction detaching unit only by inserting the comblike shake

down members of the removing unit in the interstices of the



a back surface of wafer, cutting only the base provided with heat-sensitive
adhesi ve | ayer of the die bonding sheet in conformty wth an outline of
the wafer, said die bonding sheet cutting step being cutting the 15 base
provi ded with heat-sensitive adhesive |layer in the direction of a width of
the di e bonding sheet with a spacing of given distance froma rear end
portion of the wafer in the direction of carry of the wafer so as to forma
| eaf portion; and 20 a | eaf detaching st conprising detaching only the

| eaf portion, corresponding to portion oUtside the outline of the wafer, of
t he base provided with heat-sensitive adhesive |ayer of the die bonding
sheet after the cutting in the die bondi sheet c t%in .St ep, , 7 a die
bondi ng sheetC QT bk G ST as "CRREPFEPrig. RPLRIC 11D BGEEING ot RORITR ty
with the outline of the wafer in the die bonding sheet cutting step and
further afterti¥ecR4%Ehi ng of only the | eaf portion, corresponding to
portion 5 outside the outline of the wafer, of the base provided with

heat - sensi ti ve adhi&sxetdrgerfasfl urset dixensoradt hg sleporsticekf ngntte base
provi ded with heat-sensitive adhesive | ayer of die bonding sheet which has
an outline conforiwmgettadthatg ohittheandfergvoitiddewhéeat thg, résultheHeack
surface 10 of the wafer, and a sheet peeling step conprising peeling the
rel ease sheetc@it iheowds eopongt hgnsbeether amet bendaher shavicngttileidice
bondi ng sheet stuck thereto in the die bonding sheet sticking step. 15 In
this nethod, ke, Heudanding dresiedunclians ddtudnly Rt dPHArREHME tape
at the tinme of dicing but also as a pressure sensitive adhesive for die

bondi ng at t h?%ttih@?ce%fy di eabandi ng ek, SSHAGOREYSt A & s etf‘%i%ileg)g:q; frane

after dicing ecause ‘'t he di e bondi ng sheet comprises a rel ease

sheet andabasepr ovidedw tAleals Sensl tiNe 380eSLN§i1gYEheet sticking

apparatus of the present invention, the sheet sticking
10 section may include:
a mount table adapted to mount the wafer thereon and
including a heater capable of heating the wafer, and
a sticking press unit capable of pressing the die
bonding sheet having been heated by the mount table downward
15 from above the die bonding sheet so as to stick the base
provided with heat-sensitive adhesive layer of the die
bonding sheet to the back surface of the wafer disposed on
the mount table.
This structuring enables heating the die bonding sheet
20 and enables easily and securely sticking the base provided
with heat-sensitive adhesive layer to the back surface of
the wafer.
Moreover, in the die bonding sheet sticking apparatus

of thepresent invention, themount tablemay protrudeupward



Therefore, as different fromthe prior art, it is not needed to paste an
adhesive to a lead frane at the tine of die bonding. In the present

i nvention, only heating the die bonding sheet enabl es not only picking up,
by sucti on, is sem conductor chips with the use of suction collets but
al so direct thernoconpressi on bondi ng because the base provided with

heat - sensi ti ve adhesive | ayer of the die bonding sheet functions as an
adhesive for a lead frane. 5 Also, the bﬂ§e provi ded with heat-sensitive
adhesive | ayer of the die bonding sheet is cut in conformty with the
outline of wafer before the sticking of the die bonding sheet to the back

surface of the wafer, Therefore, there is_no danger of flawi ng of a
peripheral po?tifon°btPhgF2 pf(ft&ro%]flﬁfeﬁMFﬁagﬁéy&F&W%Eeﬁl%’il?%e
cutting of die bonding sheet with a cutter in the prior art . Mreover, as
di fferent fro¥heFRGId & L1t 2 iReTRh e &P LT Cuett hee Fer FReding sheet
by anot her operation in advance. Further, prior to the sticking of the die
bondi ng sheetwaBerobyheubhtknsurface of the wafer, only the |eaf portion,
corresponding to portion outside the outline of wafer, of the base provided
wi th heat-sensitivehadhesvet dlayerfwoftide thel bbihdy o shieetb lafd eypddee
cutting in the cutting step is detached in the | eaf detaching step.

Ther ef ore,5 atpdhe A shirdkdd@yot hbeatetli wafiribackl saapaes t® duppshe
bondi ng sheet, any fusion bonding between an outline portion of the wafer

and the |eaf PoLtd.onr £ IESRARLINGRLArBOE EHAN: 1M Sitlge £ N8, QU e Qfg Waf er
can be avoi ded. Consequently, the 19 rel ease sheet of t'he di'e bondi ng

sheet can beciffily det ached, wi thout any hindrance, fromthe wafer. BRIEF
DESCRI PTI ON THE DRAWNG 5 Fig. 1 is a plan view showing the entirety of

one form This structuring enables avoiding contact of the mount
table with the circuit pattern lying on the surface of the
10 wafer, so that damaging of the circuit pattern can be
prevented. Further, the entirety of the wafer is supported
upward by compressed air, so that the pressing downward by
means of the sticking press unit at the time of sticking
the die bonding sheet would not bring about bubbling between
15 the die bonding sheet and the back surface of the wafer and
would not cause wafer cracking, breakage or damaging.
Moreover, in the die bonding sheet sticking apparatus
of the present invention, the stickingpressunitmay include
a fixed roller and a press moving roller,
20 the fixed roller capable of retaining the die bonding
sheet at a position upstream of the wafer,
the press moving roller adapted to be moved downstream
to thereby effect sticking of the die bonding sheet to the

back surface of the wafer.



of di e bondi ng sheet sticking apparatus according to the present invention;
Fig. 2 is a viewof the die bonding sheet sticking apparatus of Fig. 1

taken in the direction of the arrow along 10 the line Il-11 of Fig. |; Fig.
3 is a side view of the die bonding sheet sticking apparatus of Fig. 1
taken in the direction of the arrow Il of Fig. 1, Fig. 4 is a partial

enl arged sectional view of die 15 bonding sheet for use in the present
invention; Fig. 5is a schematic perspeqtive view for explaining the action
of di e bondi ng sheet sticking apparatus 3ccording to the present invention;
Fig. 6 is a front view of the sheet cutting section 20 of die bonding sheet
sticking apparatus according to th resent invention; Fig. 7 is a side
view of the sheet %é/u‘fltrltrfbe ?gcttqjo%sgffeﬁi%dfrlé‘?”%% Egd J%?Ji%serar%ﬁéﬁﬁti c
sectional view for explaining the action of the sticking press section of
di e bondi ng $hEef16tPeRIAPIaPPAL RIS AR IR LOtFEasr edehbhei WREREI on;
Fig. 9 is a schematic sectional view for explaining 5 the action of the
sheet cuttinghdeet tbha fess eandomtl mgldlegel ssuovkd wpvamiarettius sactbedi ng to
the present invention; Fig. 10 is a schematic sectional view for explaining
t he action obknyheishkeetwpeel thg sackiswnr Ddcelief horediwad esheetd shiecKiirg
apparatus according to the present invention; 10Fig. 11 is a schematic

secti onal 5Vvi eentanhgexxpleaitniing d:{re ldadd ofr@f wed atdvmgr sedieadigorti on of die
bondi ng sheet with the use of |eaf detaching unit according to the present

invention; Fignstduehtad SChembiagt 8 ¥iewdOle XM BiaRg theracki gr 15 of
detaching a |l eaf portion of die bonding sheet wwth the use of | eaf

detaching unihaecarding i 406 JURE#Y sheet canbe avoided. Further,

by inclining the die bonding sheet, sticking with a given
tension can be effected without any wrinkling. Therefore,

10 thediebondingsheet canbe securelystucktothebacksurface
of the wafer.

In the die bonding sheet sticking apparatus of the
present invention, the press moving roller may be provided
with a heating unit.

15 This structuring enables further heating the die
bonding sheet bymeans of the heatingunit of the pressmoving
roller, so that the base provided with heat-sensitive
adhesive layer can be stuck to the back surface of the wafer
more easily and more securely.

20 Still further, in the die bonding sheet sticking
apparatus of thepresent invention, the sheetpeelingsection

may include a mount table adapted to mount the wafer thereon,



invention; Fig. 13 is a schematic sectional view for explaining the action
of scrapping a |leaf portion of die bonding sheet 20 with the use of
renoving unit according to the present invention; and Fig. 14 is a
schematic sectional view for explaining the method of sticking the
conventional pressure sensitive adhesive sheet. 2l In the draw ngs: 1:
sticking apparatus (di e bonding sheet sticking apparatus), 2: die bonding
sheet, 5 4A, 4B; rel ease sheet, 5: heat-sensitive adhesive |ayer, 6: base,
7. heat-sensitive adhesive base material ! base provided with heat-sensitive
adhesive layer), 10 7A: Leaf portion, 10: wafer supply section, 12: wafer
carrier, 14: lift driving notor, 16: ball screw nmechanism 15 20: wafer
conveyance secti ontn©MOwRbi FaPhe nProarudiingi BRVAERDAE, 236 LaPGHRent
section, 32: turn table, 20 40: sheet sticking section, 42: nmount table,
44: sheet feddphglercihereciso WakaehyeRtPHgdst # cki @iyl @hinar 4 edatest
cutting section, 22 48:. sticking press section, 50: sheet detaching
section, 60: guifde aetipleRraspppkyonaf Ere sbr64regifi wief ¢ oblenctbfsin,
separating roller, 68: tension roller, 70: cutting/sticking position, 72:
guide roller, 10 7he rebease: amleriatcvé ndimg seicld oh ait QW isigdd ade
unit, 78: cutting blade, 80: guide rail, 82: sheet cutting press unit, 15

84: cutting press SdAMmadbbyodhdesti@tlon §FrtCHhd 90ape¥hi tWleiup Rt
suction part,
the surface of wafer upward from thereunder by compressed
air.
This structuring enables avoiding contact of the mount
table with the circuit pattern lying on the surface of the

10 wafer, so that damaging of the circuit pattern can be
prevented. Further, the entirety of the surface of wafer
is supported upward by compressed air, so that, at the time
of peeling the release sheet of the die bonding sheet, there
would not occur wafer cracking, breakage or damaging.

15 In the die bonding sheet sticking apparatus of the
present invention, still further, the sheet peeling means )
may include a fixed roller and a pair of detaching moving
rollers,

the fixed roller capable of retaining the die bonding
20 sheet at its downstream side,
the pair of peeling moving rollers adapted to have the

die bonding sheet wound round and sandwiched between them

and to move upstream of the die bonding sheet so that the



20 94, 126: air blow space part, 96: air supply pipe, 98: cylinder, 102:
fixed roller, 104: press noving roller, 23 108, 110: peeling noving
roller (sheet peeling neans) , 112: fixed roller (sheet peeling neans),

114: residue w nding section, 116: peeling table, 5 118: guide rail, 120:
cylinder mechanism |22: suction part, 124: air supply pipe, 140: |eaf
detaching unit, 10 [42: suction section (leaf detaching neans), |44:
suction support nenber (|eaf detaching tgns), 148: suction pad (| eaf
detachi ng neans), 160: cooling unit (teggerature regulating unit), 162: fan
section, 15 164: contact section, 180: renoving unit, 182: shake down arm

200: tenti bl e, 202: it dhesi h ,.20 204: b
Sheet . 206 preLetre Yot e RIRGS VTFapE SH%6:  LRTerce W UBIEI WL

circunferential portion, 24 W2: surface, WB: back surface, and L: given
di stance. 5 DET®IED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of die
bondi ng sheet sticking apparatus according to the present invention will be

descri bed bel ow wiTihis eftarericy ing ehebapgpepeeligy dkiengsleBisg. sheet &f pl an
view showing the entirety of one form 10 of die bonding sheet sticking
appar at us accoraidige tertdhiengpreésent frowmehheowmaf & gseursl a ardewasfitthe die
bondi ng sheet sticking apparatus of Fig. 1 taken in the direction of the
arrow al onng the |ine ddotdHewladpegrt bf Ehg. pBesént Siwentvienw afhdhe id e
bondi ng sheet sticking apparatus of Fig. 1 taken 15 in the direction of the

arrow 111 of FHgvided RefREEHhBE 68 Etgckingnunmaral pdnaengr ahkyrdesi gnates
comprising:
a die bonding sheet cutting step comprising, prior to
sticking of a die bonding sheet comprising a release sheet
10 and a base provided with heat-sensitive adhesive layer to
a back surface of wafer, cutting only the base provided with
heat-sensitive adhesive layer of the die bonding sheet in
conformity with an outline of the wafer,
said die bonding sheet cutting step being cutting the
15 base provided with heat-sensitive adhesive layer in the
direction of a width of the die bonding sheet with a spacing
of given distance from a rear end portion of the wafer in
the direction of carry of the wafer so as to form a leaf
portion; and
20 a leaf detaching step comprising detaching only the
leaf portion, corresponding to portion outside the outline
of the wafer, of the base provided with heat-sensitive
adhesive layer of the die bonding sheet after the cutting

in the die bonding sheet cutting step,



one form of die bonding sheet sticking apparatus for sem conductor wafer
(hereinafter sinply referred to as "sticking apparatusl™) according to the
present invention. 20 The sticking apparatus 1, referring to Fig. 1,

i ncludes wafer supply section 10 wherein a plurality of wafers Ware
accommodat ed, wafer conveyance section 20 whi ch conveys wafers W
accommodated in the wafer supply section 10, and alignnment section 30 which
positions the wafers Wtaken out 25 fr?p1the waf er supply section 10 by

t he waf er conveyance section 20 . The sticking apparatus 1 further includes
sheet sticking section 40 for sticking a sheet (hereinafter referred to as

"di e bondi ng sheet 2") to back surface WB 5 (nanely, surface not_ provided
Wth o cirouit paterts SITOLER Tothe W hts IR o ect Hbei T b by
the alignment section 30. This die bonding sheet 2 is produced by, as shown
inFig 4, prBk)?oqth@tlan%dsrbCﬁé}\fioﬁ@lﬁé’a’t“-l?;gn%li‘?i%ldd}féﬁfvéhﬁa‘yl%if@ro*ﬂits
both sides (hereinafter referred to 10 as "heat-sensitive adhesive base
material 7") thd dupehpoding sketehseushiey sstep tdrd Haatthensitiee Hibesi ve
| ayers. Still further, the sticking apparatus 1 includes sheet peeling

section 50 whidehappehg dfhent gltéask shpet t4oh4A)o afe 4 dti rey bondh mgi sheet 2
fromthe wafers Whaving 15 the die bonding sheet 2 stuck thereto by the

sheet sticKi nguseclitoh&@utWink besfrectvalre rt, her ahay Badicep bondiag wheget 2,
it can be produced from for exanple, a base 6 of a polyimde (Pl) , PET

(pol yet hyl enent g ephhbat ate) apgskAvar 1khe ! bife tard 2@ PRAlriseNSiHdae
adhesive layers 5 of a polyimde resin. Al so, it can be produced froma

LeaL ST LS e L ale? SR g g |
die bonding Syggérga%%ﬁQPEOEBQhBthéggnﬁLﬂﬂl%%% ggyo&%fﬁne conforming
to that of the wafer, while heating, to the back surface

10 of the wafer, and

a sheet peeling step comprising peeling the release
sheet of the die bonding sheet from the wafer having the
die bonding sheet stuck thereto in the die bonding sheet
sticking step.

15 In this method, the die bonding sheet functions not
only as a protective tape at the time of dicing but also
as a pressure sensitive adhesive for die bonding at the time
of die bonding of semiconductor chips to a lead frame after
dicing, because the die bonding sheet comprises a release

20 sheetandabaseprovidedwithheat-sensitiveadhesivelayer.

Therefore, as different from the prior art, it is not
needed to paste an adhesive to a lead frame at the time of

die bonding. In the present invention, only heating the

die bonding sheet enables not only picking up, by suction,



26 bondi ng sheet 2 can be used as long as it conprises a base provided with
heat - sensi ti ve adhesive |ayers. As shown in Figs . 1 and 3, wafer carrier
(wafer carry vessel) 12 or wafer supply box wherein wafers Ware piled 5
one upon anot her and acconmpdated (not shown) is detachably disposed in the
waf er supply section 10 so as to be vertically novable by neans of a
driving unit conposed of, for exanple, lift driving notor 14 and ball screw
mechani sm 16. The wafer carrier 12 in its inside is provided with a
plurality of 10 shel ves having protrudenw portions (not shown) on which a
plurality of wafers Ware accommodated. In Fig. 3, there are shown

vertically arranged two wafer, carrjers 12 which are alternate used in
order to cont$HEBTRPYUCEPF Y S‘f’hEhﬁ‘@r‘éF?@rf B‘Fcfﬁﬁnsctqe]cllﬁ £é5€e@r%ﬂ us 1.
IS Further, the wafer supply section 10 is provided with a wafer detecting
sensor (for eXxbRpEle thEFIRCaRRTfisyl BRNEPE RRCIigmthedhae sy tdgse
sensor) , not shown, so that, with respect to wafers W the shelf position,
nunber, etc. whnh headetsectsed ibye aHbesénsorawhi lod Viee tdicabbydimyisigeathe 20
wafer carrier 12. Tn the wafer supply section 10, wafer supply box wherein
waf ers are pifetcohenspan anokberesiwehfarcushiean sheet.for protecting the
circuit surface interposed between nei ghboring wafers can be used. 27 As

shown in kig. 1, thesyafiele eoreeyaneedsachion R Cconsistsi ©f adinaote havi ng
a multiaxis (nultishaft) nobile arm22. This robot is so constructed that,

by means of the, gphit e i M 22 bd e Wi Sise Wican. e jconeyedhaipnesn i th S

the wafer supply section 10, the alignnment section 30, nmount table 42 and
1o Shoet Pecki 00, s PBcoh. o i seavegc ol daytle ReEATAN, (1) 1o
LI Sueton JERDer. 24U 5, SOUBCLEC KD 5, VASUU A Ao A, SPOW
is no danger of flawing of a peripheral portion of wafer
10 orwafercrackingasexperiencedat thecuttingofdiebonding
sheet with acutter inthepriorart. Moreover, asdifferent
from the prior art, it is not needed to cut the die bonding
sheet by another operation in advance.
Further, prior to the sticking of the die bonding sheet
15 to the back surface of the wafer, only the leaf portion,
corresponding to portion outside the outline of wafer, of
the base provided with heat-sensitive adhesive layer of the
die bonding sheet after the cutting in the cutting step is
detached in the leaf detaching step. Therefore, at the
20 sticking of heated wafer back surface to the die bonding
sheet, any fusion bonding between an outline portion of the

wafer and the leaf portion corresponding to portion outside

the outline of wafer can be avoided. Consequently, the



by negative pressure suction by neans of the suction nmenber 24. The wafer
conveyance section 20 of the above construction detects the shelf position,
nunber, etc. with IS respect to wafers Waccomodated in the wafer carrier
12 of the wafer supply section 10 . The wafer conveyance section 20 is
vertically noved depending on the detection results and takes out each

waf er Waccommodat ed on shelves in the wafer carrier 12, as indicated by
doubl e headed arrow ( 1) 20 in Fig. I, By ef fecting suction fixing thereof
by neans of the suction nmenber 24 of the nobile arm 22. Each wafer Wtaken
out fromthe wafer supply section 10 with its circuit surface up i s suction

fixed on the suction nenper. 24 provided on the distal end of the.nopbile arm
2% 58 and AHAATSFPEAC S ik fERErESY TITT hemRIgrrent s SEEOCONE0 whi ch
conducts positioning of wafer Wby neans of the_nobile arm 22 (as indicated
by doubl e he&ﬁé&Qﬂﬁwﬂ@X:ﬁlW@F¢$%g'1§r9m5tm% YRESE} i gnment section 30, a
sensor, not shown, detects an orientation flat part consisting of a

peri pheral part formed into a straight line configuration or a V notch part
provi ded on each wafer W not shown, as a reference part while rotating the
wafer W and alignnment (pBeIEE ®RSERI PIC G GFhd HEafDRAWUNG ef fected on the
basis of detection results . After the conpletion of alignnent in the

al i gnment ssecti on F8Q. sutsiopleh vhewtshowirdltée32nit$reapcef ethe d&adnt he
wafer Wis suction fixed on the nobile arm 22. Further, a reversing

nmechani sm nqir shAWborfily Gekdt sthe kT Leptyadii® 22dotdind ke waler W
180 upside down. The wafer Wwith its back surface up is conveyed to the

mount table i%éged%ﬁfﬂvéﬁ%géﬁg sticking unit 45 of sheet sticking section
40 whi ch sticks die bonding sheet 2 to the back surface of wafer W (as

i ndi cated by dOUblfe.Lé].eaéjelds a rxpi’\évg 331? i{hgi Jie Zkg’or}ding sheet sticking

apparatus of Fig. 1 taken in the direction of the arrow along
10 the line II-II of Fig. 1;

Fig. 3 is a side view of the die bonding sheet sticking
apparatus of Fig. 1 taken in the direction of the arrow III
of Fig. 1;

Fig. 4 is a partial enlarged sectional view of die

15 bonding sheet for use in the present invention;

Fig. 5 is a schematic perspective view for explaining
the actionof die bonding sheet sticking apparatus according
to the present invention;

Fig. 6 is a front view of the sheet cutting section

20 of die bonding sheet sticking apparatus according to the
present invention;

Fig. 7 is a side view of the sheet cutting section of

Fig. 6;



The sheet sticking section 40, as shown in Figs. 1, 2 and 5, includes the
waf er heating sticking unit 45 which receives aligned wafer W having been
conveyed by the nobile arm 22. Further, the sheet sticking section 40

i ncl udes 29 sheet feeding section 44 which feeds di e bondi ng sheet 2,
sheet cutting section 46 which cuts the die bonding sheet 2 and sticking
press section 48 which sticks the die bonding sheet 2 to the back surface
of wafer W 5 In the wafer heating sticK%ng unit 45, the wafer W having
been conveyed by the nobile arm 22 is transferred on the nount table 42 and
hel d thereon by suction. The nount table 42 is so constructed that, as
showmn in Figs. 1, 2 and, 5, it c%% nmv.e bet ween i.ting %ositiqn.4l

(posi tion where 10 tFansfeét Sof SWEFET W i°§ &8 e d Yo st EAP Adi¢&t%d by
dotted line in Fig._S and stiQkH@ngositionéégosition i.ndi cated by ful
line in Fig. B) afbhghqifi RS Sdiyc BECFAFECAER DY dASUPRINEAFEFSdr row A,
by means of a driving nmechani smsuch as cylinder nechanism not shown, 15
In the sheet Stdedifip sweraontag a¢herdiedbbpdihg Bheeen iLsvastA®round
supply roller 62 as shown in Figs. 2 and 5. The di e bonding sheet 2 fed
fromthe supply rdlier $245 s patsedthy weans ook lguvide okl expbéinsegar ati ng
roller 66 and tension roller 68 arranged in this sequence to 20

cutting/ ski clkiH@apesbhi ®h the. sHbet reltedse; sbeei odB fOlli diterbinty Bhesiteet 2
is sharply fol ded back by the separating roller 66 with the result that the

rel ease sheetst4B i enssat £oud rosedhei dy e ongi ngrebest in3Bn2ionthe
separated rel ease sheet 4B is guided by guide roller 72 and wound around

rel ease material wingi ng $8ChHI OB dmat HPL G T iMaly @b dbgpRandiing sheet
2 at the cutting/sticking position 70, at the sheet cutting section

the action of the sheet peeling section of die bonding sheet
sticking apparatus according to the present invention;
10 Fig. 11 is a schematic sectional view for explaining
the action of detaching a leaf portion of die bonding sheet
with the use of leaf detaching unit according to the present
invention;
Fig. l2isaschematictopview forexplainingtheaction
15 of detaching a leaf portion of die bonding sheet with the
use of leaf detaching unit according to the present
invention;
Fig. 13 is a schematic sectional view for explaining
the action of scrapping a leaf portion of die bonding sheet
20 with the use of removing unit according to the present
invention; and
Fig. 14 is a schematic sectional view for explaining
the method of sticking the conventional pressure sensitive

adhesive sheet.



5 46, cutting blade unit 76 (Fig. 9) which is so constructed as to be
vertically novable along guide rail 74 ascends from under the die bonding
sheet 2 as indicated by the double headed arrow B referring to Fig. 5.

Thus, cutting blade 78a provided in conformty with the outline of wafer W
and 10 cutting blade 78b provided with a spacing of given distance L from
the rear end of wafer Win the direction of conveyance of wafer Wand
arranged in the direction of wwdth of thg die bonding sheet 2, ascend to
such a position that the cutting bl ades 78a, 78b are brought into contact

wi th heat-sensitive | S adhesive base material 7 of the die bonding sheet 2.
At the sane tine, as sho in Figs. 6 and 7, sheet cutting press unit 82
which is verticmIé%rﬁhﬁiﬁ%@%&%%g‘guide rail 80 nmoves downward, and cutting
press roller 84 disposed under the sheet cutting press unit 82 nopves al ong
guide rail 86 20 i tHerdftetdorrE2tnantfye PANERBIdFREeti Sh1p&APEndi cul ar
to the direction of feeding of die bonding sheet 2. As a result, the die
bondi ng sheetamPdmatpieissed downward from above the die bonding sheet 2, and
t he heat-sensitive adhesive base material 7 of the die bonding sheet 2 is
cut 31 by neans xf die lputdimg dbheele, 78a in conformty with the outline
of wafer Wto thereby formcut 88a (Figs. 9 and 11) . Also, at the sane
time, thesheat-senmsitisae: athesiyve basecmterial 7 of the die bonding sheet
2 is cut by means 5 of the cutting blade 78b in the direction of width of
the di e bondi ng shpetha gk idi fe SHAt Hgvef 19 8en distance L fromthe
rear end of wafer Win the direction of carrying of wafer Wto thereby form
cut 88b (Figs. 9 qu];;ge’This given distance L is not particularly limted
as 10 long as it is easy to, as described later, detach |eaf portion 7A,
correspondi ng to port; 0 i de. t he i f 6 provided
wth heat-sensitisg égﬁgéf%%§ g§%%55a%@é%%g§58% ¥?%§ ede?%cﬁ?%égunit 140.

For the accurate depth, of, these cuis; 883, 88R..1he degLes,

10 7A: leaf portion,
10: wafer supply section,
12: wafer carrier,
14: 1ift driving motor,
16: ball screw mechanism,
15 20: wafer conveyance section,
22: mobile arm,
24: suction member,
30: alignment section,
32: turn table,
20 40: sheet sticking section,
42: mount table,
44: sheet feeding section,
45: wafer heating sticking unit,

46: sheet cutting section,



15 of lifting of the cutting blade unit 76 is regulated by driving of, for
exanpl e, cylinder 90 or a servonotor. Furthernore, at the sane tine, the
nount table 42 is placed at the waiting position 41 (position indicated by
dotted line in Fig. 5). 20 Upon providing the heat-sensitive adhesive base
material 7 of die bonding sheet 2 with cut 88 in conformty wth the
outline of wafer W the cutting blade unit 76 is noved dowmward. At the
sanme tinme, the cutting press roller 84 i%ZaIso returned to original

posi tion. 32 As shown in Figs. 5, 11 and 12, the | eaf detaching unit 140
noves to the cutting/sticking position 70. This |eaf detaching unit 140, as
shown in Figs. 11 ggd 1ﬁi kncludes suctign det achi ng nechanisml 41 and
three 5 conblike stttiBdh*s ngrPrﬁﬁﬁbéFg i&&’rotatably connected to the
suction detaching nechanisml 41, which are arranged to protrude upstreamin
the direction of cohvej3Ret 9FTaFBIBEndPA§1ISReet 2 and are respectively
provided with suction pads 148. 0 In this formof suction detaching
mechani sm 141, as Showaui@deFrasl, 11 and 12, each of the suction support
menbers 144 on both sides is provided with two suction pads 148 and the
suction support nefdersddglynrohéemddle is provided with one suction pad
148, and these suction pads |48 arranged 15 in accordance with the
configurati on of tée:|eafdporbidar7A. As a result, the leaf portion 7A of
di e bonding sheet 2 forned by the cuts 88a, 88b, corresponding to portion
outside the outlingsof sugheatWgcapiberfixed to the suction pads 148 by
negative pressure suction applied from20 thereunder. By virtue of the
providing of threesguctigpipadsoif48rat distal ends of the suction support
menbers 144, when, as described later, the suction support menbers 144 of

t he | eaf detaching7ypi&ukggngpgtEgkghsdpgggggoﬁgtation axl e 150

72: guide roller,
10 75: release material winding section,
76: cutting blade unit,
78: cutting blade,
80: guide rail,
82: sheet cutting press unit,
15 84: cutting press roller,
86: guide rail,
88: cut,
90: cylinder,
92: suction part,
20 94, 126: air blow space part,
96: air supply pipe,
98: cylinder,
102: fixed roller,

104: press moving roller,



33 in the direction of double headed arrow G so as to drift away fromthe
di e bondi ng sheet 2, detachnent of the |leaf portion 7A of base 6
corresponding to portion outside the outline of wafer Wis initiated from
the side of distal ends 5 of suction support nenbers 144. Thus, detachnent
fromrel ease sheet 4A can be easily acconplished. Wth respect to the
suction support nenbers 144, the nunber of suction pads |48 and positions
where the suction pads 148 are disposed are not particularly limted and
can 10 be appropriately set so as to facPitate the detachment of the |eaf
portion 7A fromthe rel ease sheet 4A. The suction support nenbers 144, as
shown in Fig. 11, can be rotated about rotatjion axle 150 jn the direction
of doubl e headed a¥?owlE0sPeR! e RQVe NEctRsseE d SHeedRFe L BMRAPEES F)rom t he
di e bonding sheet 2 by driving of notor for vertical novenent |45. The
suction det achi ng Wethahixsed 14allersoskeast pael gt Raansas shown in Figs.
I, 11 and 12, it is novable vertically by driving of the notor for vertical
novenent | 45. 20 Fir4 herewidye agistionm sacspecifically to Figs. 1 and 12,

t he suction detachi ng nmechani sm 141 can be noved in access or noving away
direction between 1he: cpdl hyg staskeng position 70 and scrap box 170 by
nmeans of slider 154. 34 In the thus constructed | eaf detaching unit 140,
as shown isn Figs. jljlgand,il@ t&e1suction detaching nmechanism 14| is noved
fromthe scrap box 170 to the cutting/sticking position 70, by neans of

slider 154. 5 In tfys. condi t4o0, nd e, 54UCHI on support menbers 144 are
rot ated about the rotél?%n ax eIRSO ?n the direction of doubl e headed arrow

G so as to have acLess %ﬁh%{%%c%5390nding sheet 2 by driving of the notor
| 45. Consequently, "das’ shown in !

124: air supply pipe,
140: leaf detaching unit,
10 142: suction section (leaf detaching means),
144: suction support member (leaf detaching means),
148: suction pad (leaf detaching means),
160: cooling unit (temperature regulating unit},
162: fan section,
15 164: contact section,
180: removing unit,
182: shake down arm,
200: retention table,
202: pressure sensitive adhesive sheet,
20 204: base sheet,
206: pressure sensitive adhesive layer,
210: cutter,
W: wafer,

Wl: circumferential portion,



Fig. 11, the suction pads 148 of the suction support nenbers 10 |44 are
brought into contact with the die bonding sheet 2. As a result, the |eaf
portions 7A of die bonding sheet 2 forned by the cuts 88a, 88b,
corresponding to portion outside the outline of wafer W are fixed to the
suction pads 148 by negative pressure suction applied fromthereunder. 15
At this stage, as shown in Figs. 2, 5 and 11, cooling unit 160 (tenperature
regulating unit) is noved downward by nmeans of a lift unit, not shown,

until it is brought into contact with thée rel ease sheet 4A of die bonding
sheet 2. This cooling unit 160 includes fan section 162 and contact 20
section 164, inclu@%ng ragiation shield 163 and a porous soft nenber such
as a sponge. This oI?Hﬁ ghft 160 is adapted to be brought into contact
with the rel ease sheet 4A of die bondi ng sheet 2. 35 In this enbodi nent
of the present invihtiBAckt RBTEBSFY g Enit 160 is used as a tenperature
regulating unit. This cooling unit 160 can be set for any arbitrary
tenperature withinkthglvyangelsfascee 50 C, depending on the set tenperature
5 of a tenperature regulator, not shown. The cooling unit 160 is
automatically controlled at the set tenperature of the tenperature
regulator. In this enbodinent, the tenperature is set for 23C. For exanpl e,
when the lmse 6 provi deATAMILED1DESeatPFe0si DFveHad evEwe Iloayer 5 i s
constituted of an epoxy resin while the release sheet 4A 1s constituted of

pol yet hyl ene t er ephtibed ahént FEIT aid sorestd nth &t the dealy R it A
formed by the cuts 88a, 88b as a result of cutting by the cutting bl ades

78a, 78b of tQ@cgyaiﬁgg;cbk%‘éepyegénéiﬂxﬁeﬂtsi&%fJiiqub&-d%g&fﬂ?@dt Rase 6

provi ded with heat-sensitive adhesive layer 5 tends to usi on bonded to
the rel ease s e, af ri [ - nperature in the
appar at us mhi€§€$sgégggggggytﬁegﬁfnégﬁ?gésgggﬁganggfor exanpl e, a heating

uni t for effeCtlngFI8§kpgs a plan view showing the entirety of one form

10 of die bonding sheet sticking apparatus according to the
present invention. Fig. 2 isaviewof thedie bonding sheet
sticking apparatus of Fig. 1 taken in the direction of the
arrow along the line II-II of Fig. 1. Fig. 3 is a side view
of the die bonding sheet sticking apparatus of Fig. 1 taken

15 in the direction of the arrow III of Fig. 1.

Referring to Fig. 1, numeral 1 generally designates
one form of die bonding sheet sticking apparatus for
semiconductor wafer (hereinafter simply referred to as
"sticking apparatus 1") according to the present invention.

20 The sticking apparatus 1, referringto Fig. 1, includes
wafer supply section 10 wherein a plurality of wafers W are
accommodated, wafer conveyance section 20 which conveys
wafers W accommodated in the wafer supply section 10, and

alignment section 30 which positions the wafers W taken out



20 bonding of the heat-sensitive adhesive layer 5 to the wafer W However,
the cooling to given tenperature by neans of the cooling unit 160
(tenperature regulating unit) according to the present invention enables
avoi di ng any increase of 36 bondi ng strength between the base 6 and the
rel ease sheet 4A even if the anbient tenperature inside the apparatus is

i ncreased. Thus, as described later, the peeling of the |leaf portion 7A,
corresponding to portion outside the outline 5 of wafer W of the base 6
provi ded with heat-sensitive adhesive Ié?er 5 by neans of the | eaf
detaching unit 140 can be easily acconplished. In this enbodi nent of the
present invention, as the cooli unit 160, an electronic cooler includi ng
a Peltier 10 Ul SMTE&EN SHERter S5 50 gﬁht'ﬁ VR S€oRPRYEYEBEER on 164
of the cooling unit 160 is used so that a tenperature regulating unit

capabl e of b&&aficeul PRy ae AEAFKAGIGEPIE Prolifdadhemolesbides sheet

ot hertenperature regulating units can also be used as long as |like effects
can be exertedt.iclEng tdecteispectl toot het iekpeg at uskeoft dherbondifhgrsheet 2
attained by cooling with the use of the above cooling unit Z60, the portion
of di e bondi ng fsheeid 2 braaudhtid pionddont aticem LM )t he baeki sgriiace W60
preferably cones to have a tenperature ranging fromZ9 to 25C, stil

preferably froemmi 2l 4236 mapeidvigicd it bypereliifmpatialkngf odie
bondi ng sheet 2. While the cooling is effected with the use of the cooling

unit 160, theJUCheqmsSYRRAES wrﬁgb%%ﬂ%@én fostie Jriaf Ldetachi ngnpBht 140

are rotated by driving of the notor 7 about the rotation axle 150 in

the directionof qouble headedaer Bndifg 3hekl 9Ll pRuRKCbEORYL NE,di e
bondi ng sheet™ 2.
shown in Fig. 4, providing a base having heat-sensitive
adhesive layers on its both sides (hereinafter referred to
10 as "heat-sensitive adhesive base material 7") and
superposing release sheets to the heat-sensitive adhesive
layers. Still further, the sticking apparatus 1 includes
sheet peeling section 50 which peels the release sheet 4
(4A) of the die bonding sheet 2 from the wafers W having
15 the die bonding sheet 2 stuck thereto by the sheet sticking
section 40.
With respect to the above die bonding sheet 2, it can
be produced from, for example, a base 6 of a polyimide (PI),
PET (polyethylene terephthalate) resin or the like and
20 heat-sensitive adhesive layers5ofapolyimide resin. Also,
it can be produced from a heat-sensitive adhesive base
material 7 of an epoxy resin and release sheets of PET

(polyethylene terephthalate). In the present invention,

the die bonding sheet 2 is not limited thereto, and any die



As a result, as shown in Fig. 11, the leaf portion 7A, corresponding to
portion outside of the outline of wafer 5 W of the base 6 provided with
heat - sensitive adhesive |ayer 5 is detached fromthe rel ease sheet 4A
Thereafter, by driving of the notor 150 for vertical novenent, the suction
support nenbers 149 are noved in the direction wherein the suction support
menbers 144 further 10 drift away fromthe die bonding sheet 2. At the sane
time, the cooling unit 160 is also lifted by a lift unit, not shown, and

noved in the direction wherein it parts {lifts) fromthe rel ease sheet 4A
of die bonding sheet 2. As shown in Figs. 1 and 12, the suction detaching
IS mechanism 141 is npved By nmeans of the slider 54 in the direction
wherei n the R4 FEEEEhPnG Rechaish@Pa10pdris ¥ SAMATe- S8/ 5 RGASt i cki ng

position 70 until the suction detaching nechanism 141 is positioned above
the scrap bo®NorG.dezd Refoieaj- UFR 1S 1BOVe @lke P eioveayehe. | eaf portion 7A
corresponding to portion outside the outline of wafer W having been

det ached by neans 2sf shbhenl eafFdet achieng dnivafid) dammeahdwiadafr detraghi ng
unit 140 is disposed above the scrap box 170. 38 This renoving unit |80
is provi ded wddsed )plidr alri vyfot shakeydovn wrame lBhafdd ke it beet petllkdof a
conb, which are spaced fromeach other with a given di stance and whi ch can

be inserted ighd BpehHdsased43dodcdhensdist @N rBEPIRGIn NEMDGESaEhis4 yof the
| eaf detaching unit 140. These shake down arns 182 are so constructed as to

be rotatabl e by mans: Qf 1@ wh &4 BdpBiktse 0loSNOWR, 2 8RB o181 Ean 1gxl e |84
in the direction of double headed arrow H as shown in Fig. 13. Theréfore,

‘é‘ﬂg?i E)Ee d'eteg‘; olq}r)]arbtlieoﬂ %Jﬁ%ﬁg b rﬁ!&%ig%%@cto%gf?@%dsgﬂ Qo 8&9@;&%8 of the
g mechani sm [41 havi ng "been nov and positioned abdéve the

scrap box 179 45 dLs¢afded ;NP D89N M REER S B SUAL] P8, STt Garer

carrier 12 in its inside is provided with a plurality of

10 shelves having protrudent portions (not shown) on which a

plurality of wafers W are accommodated. In Fig. 3, there

are shown vertically arranged two wafer carriers 12 which

are alternately used in order to continuously carry out the

operation of the sticking apparatus 1.

15 Further, the wafer supply section 10 is provided with

a wafer detecting sensor (for example, light transmission

type or light reflection type sensor), not shown, so that,

with respect to wafers W, the shelf position, number, etc.

can be detected by the sensor while vertically moving the

20 wafer carrier 12. 1In the wafer supply section 10, wafer

supply box wherein wafers are piled one upon another with

acushionsheet forprotectingthecircuit surface interposed

between neighboring wafers can be used.



suction pads 148 is canceled. Then, as shown in Fig. 13 (A , the shake
down arns 182 15 of the renobving unit 180 are rotated about the rotation
axle 184 in the direction of double headed arrow H upward from thereunder.
As a result, the plurality of shake down arns 182, like the teeth of a
conb, are inserted in interstices 143 of the suction support nenbers |44 of
the | eaf detaching 20 unit 140 fromthereunder. Thus, the |leaf portion 7A
is transferred onto the shake down arns 2. Consequently, the |leaf portion
7A is renoved fromthe suction pads 148 the | eaf detaching unit 140,
anddel i vered onto the shake down arns 182 of the renoving unit 180 (Fig.

39 13 (B) ) . Subs entI as_sho in Fig..13 (C t he suction support
nmenbers |44 are ro ﬁt% %V\mvaEFjdg aV\g’ ttﬂ-é ‘%aaﬁﬁer d%?/% Y DA P G e r?o#(gt ed
about the rotation axle 184 in the direction of double headed arrow
downwar d. As 8CTesdFe, 05 a Rebredia pbrd .%WU%Alﬁé@fﬁngn%%hS%ﬂi/éfrcéwls% t he
shake down arns |82 are discarded into the scrap box 170 by gravity or by
appl i cation ofrmfx. edXdis eobakris et cohshmuckadt eatbdwemganseef thre | eaf
portion 7A, corresponding to portion outside the outline of wafer W of the
base 6 | O provoldetlewath h2attisensafeve Wdiwesilve dayerydd iketwermvedi fir om t he
di e bonding sheet 2. In this condition, the nount table 42 placed at the
wai ting positties whldmpespbiondddiaral ed dhe dotyateht nadtidd 80, Mourst moved
to the cutting/sticking position 70 15 (position indicated by full line in

Fig. 5) as ingdisatesh nd hedawlee headedgaskewibnl S0 G-t sHgdmunt
table 42, as shown in Fig. 8, protrudes upward at a peripheral portion

t hereof , and, ,at r o] r r |d i.0N :pan 2 adapt ed
to fix perlph%? ?5gglgoge§g§aw§rrgmg EElsurfgag\eﬁ quﬁg%%%e% b& g&b |gh Al so,

Itogf[eg'zs provided @, PLOWM SPAGE PALL 9¢WREEPAh Sesd T OYISH Pyq LG Suct i on

suction member 24 which is connected to a vacuum source,
10 not shown. Each wafer W can be fixed on the mobile arm 22
by negative pressure suction by means of the suction member
24,
The wafer conveyance section 20 of the above
construction detects the shelf position, number, etc. with
15 respect to wafers W accommodated in the wafer carrier 12
of thewafer supplysectionl0. Thewafer conveyance section
20 is vertically moved depending on the detection results
and takes out each wafer W accommodated on shelves in the
wafer carrier 12, as indicated by double headed arrow (1)
20 in Fig. 1, by effecting suction fixing thereof by means of
the suction member 24 of the mobile arm 22.
Each wafer W taken out from the wafer supply section
l0withitscircuit surfaceup is suction fixedon the suction

member 24 provided on the distal end of the mobile arm 22,



The suction part 92 is provided with a width of about 3 nmas nmeasured from
the circunference of wafer W so that 40 it is brought into contact wi th
portion of wafer Wnot overlaid with the circuit pattern. Therefore, the
suction part 92 has no influence on the circuit pattern of wafer W This
suction part 92 is connected to a vacuum source, not shown, 5 and is so
constructed as to fix the peripheral portion W of wafer Wby negative
pressure suction. Conpressed air P of constant pressure is fed through air
suppl y pipe 96 connected to an air suppl¥ source, not shown, to the air

bl ow space part 94, so that the entirety 10 of surface W2 of wafer Wis

supported upward at a constant pressure_ (arrow P of Fig. 8). In this
condi tion, tRNATUHANTIEDM AP $UFSyvEAPLE ReCEURS Mg/ ki th§ §5d<ian on 70
(position indicated by full Iine in Fig. 5), where, as shown in Fig. 8,

back surface 3% Wil ¢hapmigucsurdeet hotipy ovi deaf v thh vheneginscwift Gheet t er n)
of wafer Wis brought into contact with the heat-sensitive adhesive base
material 7 ofmabheldondh P sheetinZipaoedded abwibleutieB8ed rexcoyd o2 tiyn Wi t h
the outline of wafer W The accurate position of back surface WB of wafer W
is controll edr2§. by) regul ating the degree of lifting of the nount table 42
by driving of cylinder 98 with the use of a control unit, not shown. The

mount tablse 42 is i oviislesh Wtheheat et 43n 30, thatehberheabrsensihive
adhesive layer 5 of die bonding sheet 41 2 1s heated through the wafer W

to thereby i "GLeases tarf‘le?flﬁ@ﬁ{ggggnF%l%{/t:ﬁgaéﬁT%éi%‘:ﬁfgtfrfge gﬁﬁa%%%p

dependi ng on the type o eat - sensi esi ve, r € no
detrimental 19,08 BELOUIBNCE O LNRIBLEL Wnfidedl S SN Fgcy e di e
part provided on each wafer W, not shown, as a reference
part while rotating thewafer W, andalignment (positioning)
10 of thewafer Wis effectedon the basis of detection results.
After the completion of alignment in the alignment
section 30, suction of the turn table 32 is canceled, and
the wafer W is suction fixed on the mobile arm 22. Further,
a reversing mechanism, not shown, provided in the mobile
15 arm 22 turns the wafer W 180° upside down. The wafer Wwith
its back surface up is conveyed to the mount table 42 of
wafer heating sticking unit 45 of sheet sticking section
40 which sticks die bonding sheet 2 to the back surface of
wafer W (as indicated by double headed arrow (3) in Fig.
20 1).
The sheet sticking section 40, as shown in Figs. 1,
2 and 5, includes the wafer heating sticking unit 45 which

receives aligned wafer W having been conveyed by the mobile

arm 22. Further, the sheet sticking section 40 includes



downward from above the die bonding sheet 2 by the sticking press section
48, so that the heat-sensitive adhesive base material 7 of die bonding
sheet 2 is stuck to the back surface WB of wafer Wplaced on the nount
table 42. 10 Specifically, as shown in Figs . 2, 5, 6 and 8, the sticking
press section 48 conprises fixed roller 102 and press noving roller 104
arranged downstream of the fixed roller 102. The fixed roller 102 retains
the di e bonding sheet 2 at a position upstreamof the wafer W and the
press noving roller 10, 15 while pressind the di e bonding sheet 2 downward
from thereabove, is noved dowmstreamin the direction of double headed
arrow D of Fig. 8. Consequently, the heat-sensitive adhesive base materi al
7 of die bondilfRfsHESdng sestycr ¢4 vhécBatkedardtr & ansligry wareat Wi (Fi g.
8). 20 By virtue of the retaining of die bonding sheet 2 at a position
upst ream of \efeat WU itrtee skictddy 416l shigh2cand the devwondéag wingetg of
the press noving roller 104 , any air between the back surface WB of wafer
W and the hedt asadnsti id v ahesisvee basen nigt ehi ah st iafkdt velbirdbog ddheet 42
2 is expelled fromthe downstream side. Therefore, trapping of air between
t he back surfareBd ofo waierpWans,+ hecheat-sgnsttiyve adhesi ve base
material 7 of die bonding sheet 2 can be avoided. As a result, sticking of

the heat-gensiti vq&ﬁ@b@%@%@&%@g&%k%ghﬁ& & e hendiMg- wheeting to the

back surface WB of wafer Wis ensured. The press noving roller 104 i's

provi ded Wt %C;J"ébergtd'tcﬁguewe%% ibg?gSCheﬂﬂl%rfggl%L%rtrrLB% dise bandicag sheat, %T%a” be

further heate uni t e press noving roller 104 to

thereby enable, castly,and secuiely stieking, the base 6rprovided uihin

heat - sensi tive ‘adhesive 1ayer € back” surfac _
Ther of ore, t HE QoWRtRIRITES THCEE g Ay (o THREe SoTtR r o1 & Sfou ol the
sticking press o .
it can move between waiting position 41 (position where
10 transferofwaferWiseffected; positionindicatedbydotted
line in Fig. 5) and sticking position (position indicated
by full line in Fig. 5) along guide rail 60, as indicated
by double headed arrow A, by means of a driving mechanism
such as cylinder mechanism, not shown.
15 In the sheet feeding section 44, the die bonding sheet
2 is wound round supply roller 62 as shown in Figs. 2 and
5. The die bonding sheet 2 fed from the supply roller 62
is passed by means of guide roller 64, separating roller
66 and tension roller 68 arranged in this sequence to
20 cutting/sticking position 70.
The release sheet 4B of die bonding sheet 2 is sharply

folded back by the separating roller 66 with the result that

the release sheet 4B is separated from the die bonding sheet



section 48 for sticking the die bonding sheet 2 can be free from cracking,
breaki ng or damaging of wafer W After the sticking of the heat-sensitive
adhesi ve base material 7 of die bonding sheet 2 to the back surface WB 20
of wafer Wby the sticking press section 48 is acconplished, the suction
for the suction part 92 of the nmount table 42 is canceled. Furthernore, the
nmount table 42 is noved to the cutting/sticking

position' 70(positionindicated byfull line in Fig. 5) to the waiting
position 41 (position indicated 43 by dbtted line in Fig. 5). Once nore,
new waf er W having been aligned by the alignnent section 30 is conveyed
onto the nount table 42 by neans_ of the npbile arm 22 of the wafer
conveyance setti ol'©6ePSIakSChEe bEhR? Sﬁ‘zfﬁ&, RIS UL AR e Ut R L shsi ti ve
adhesi ve base material 7 of die bonding sheet 2 is in the state of being
stuck to the bAckndureare FBOWRA vEFEP2%Y NHee T 6 basnSheetsor 9n di &
bondi ng sheet 2 is peeled fromthe wafer Whaving precut portion of

heat - sensi tive adhésonetli6 baséveat efi diie7bohdding bberditng stedthe? st uck
thereto at the cutting/sticking position 70. Specifically, as shown in
Figs. 2 and 16ushomgrigtisbeehgdetacthl mg 7eaas,tiidehrelteaset shgeate #A drs wound
around and sandw ched between a pair of peeling noving rollers 108, t5 110,
gui ded by §i xed, ralteind Rakndntiakes upidy seshded W ngh rer=ldarcdd 4.
Further, as shown in Figs. 1, 2 and 5, there is provided peeling table 116

of substantiallydBe RaE £ ﬁmB@EBQ@_é‘?oﬁ@%};i@%%@flnﬁ“é‘écéﬁ@'ﬁefr%m the

sheet sticking section 20 40. The peeling table I's so constructed as to

be movabl e nof,aolyeyersicabbyaldirection, Rs along guide y aie 4% by. means

of a driving rmechanismsuch as cyfinder ani sm also in
direction of double headsdmariow LiRY FEapeq0fsS!ifels A Sl e

78a provided in conformity with the outline of wafer W and

10 cutting blade 78b provided with a spacing of given distance
L from the rear end of wafer W in the direction of conveyance
of wafer W and arranged in the direction of width of the
diebondingsheet 2, ascendtosuchapositionthat thecutting
blades 78a, 78bare brought into contact with heat-sensitive

15 adhesive base material 7 of the die bonding sheet 2.

At the same time, as showninFigs. 6 and 7, sheet cutting
press unit 82 which is vertically movable along guide rail
80 moves downward, and cuttingpress roller 84 disposed under
the sheet cutting press unit 82 moves along guide rail 86

20 in the direction C, namely, in the direction perpendicular
to the direction of feeding of die bonding sheet 2. As a
result, the die bonding sheet 2 is pressed downward from
above the die bonding sheet 2, and the heat-sensitive

adhesive base material 7 of the die bonding sheet 2 is cut



44 Specifically, the peeling table 116 protrudes upward at a peri pheral
portion thereof, and includes suction part 122 adapted to fix peripheral
portion WL of the surface of wafer Wby suction and air bl ow space part 126
which is 5 surrounded by the suction part 122 . The air bl ow space part |26
is adapted to support the surface W2 of wafer Wupward from thereunder by
conpressed air P fed through air supply pipe 124 . This peeling table 116,
however, is provided with no heater. 10 Thus, by nmeans of a driving
mechani sm not shown, the peeling table 1*6 is noved fromwaiting position

| 17 to the cutting/sticking position 70 as indicated by the doubl e headed

arrow | in Figs. 2 and 5. Then, as shaown i@ Figi 10, while the
heat - sensi t i V& T agh& &3 Tt Ri@ader 1§ dine SH8F@HY tshedit o 5he st uck
to the back surface WB of wafer W the detaching table 116 is lifted in the

di recti on of aubine kdadefeart 6@ Fhorelry formcusvdial tFhasdi 8 duhdilng sheet

2. As a result, the suction part 122 of the peeling table 116 fixes the

peri pheral portiof12 Wk toft hmafsemalthyesuthieoheaThernsddripressibesdivie P i s
fed at a constant pressure through the air supply pipe 124 connected to an
air supply saHLwematelrisdioingfsohé hiiie tadantg el tob ssrdac e Wheeihawaf er W
i's supported upward at a constant pressure. 45 In this condition, the

pair of peelidyg ARG tHiold 8nsdt088plifl e ShELICcPESH I AEY RANS A @ nEved
upstream as indicated by the arrow E in Fig. 10, so that the rel ease sheet

4A sandw chedy hetyaen fhepald O RE)INY MKARY Y ro;%l ?Eivr\(ﬁ%{llg%st%%%e' S

peeled fromthe heat-sensitive adhesive base materia h cut (precut)
o | D) Sng, TRl PELPS R MeK el I eosur Lace, o o Lol W T
of wafer W to thereby form cut 88b (Figs. ¢ and 11).
This given distance L is not particularly limited as

10 longasitiseasyto, asdescribedlater, detachleaf portion
7R, corresponding to portion outside the outline of wafer
W, of base 6 provided with heat-sensitive adhesive layer
5 by means of leaf detaching unit 140.

For the accurate depthof these cuts 88a, 88b, the degree

15 ofliftingofthecuttingbladeunit 76isregulatedbydriving
of, for example, cylinder 90 or a servomotor.

Furthermore, at the same time, the mount table 42 is
placed at the waiting position 41 (position indicated by
dotted line in Fig. 5).

20 Upon providing the heat-sensitive adhesive base
material 7 of die bonding sheet 2 with cut 88 in conformity
with the outline of wafer W, the cutting blade unit 76 is
moved downward. At the same time, the cutting press roller

84 is also returned to original position.



up by the residue winding roller 114. 10 At this peeling, the entirety of
surface W2 of wafer Wis supported upward by conpressed air P. Therefore,

t he above peeling of rel ease sheet 4A of die bonding sheet 2 is free from
cracki ng, breaking or damagi ng of wafer W After the conpletion of peeling
operation, the peeling 15 table 116 descends in the direction of double
headed arrow F of Fig. 10, and the suction for the suction part 122 is
cancel ed. Thereafter, the wafer Wis fixgd on the nobile arm 22 by suction
and accomodat ed on shelves in the wafer™carrier 20 12 of the wafer supply
section 10 . Alternatively, the wafers Ware accommpdated in a wafer

accommodat i ng box for . acco atin fers t sho b iling.them one
upon anot her, whil ° P |wr?gl%usﬁﬁso'ngs\kl1\€lefa§df¥%r’ % oetig?ﬁ%ett%%%cril? é‘ﬁ)lltt
surface therebeémeen, t he wafer acco datjng box. 6 .46 At the sane tine,
the peeling tahy d"29sSi &0 rbitr ARbt+renPEhEe<ElPt PRGAELPEKI’ Agposi tion 70 to
the waiting position 117. In this enbodi nent of the present invention, the
5 heat-sensitive aiuhesilgafhadsbamhiagi Wiy IHds B PF0IIEdEBYSt hel @el of t he
cooling unit 160. However, when the anbient tenperature in the apparatus is
| ow, or when 1%, i sn¢ht@eslesucolidncdensehanpevechgnatmett lbgnbeahireg t he
base, heating to a given tenperature can also be effected by a built-in 10
heat er of st hecaxtiol 1 kg sundti i d16Gupp@acc areddreaes W4tdh rbhe taell vt espekattagde of a
tenperature regul ator, not shown. The above cycle of operation is repeated.

The resul tanteyaher sWewibh dackosind aeenMh3 dnd 194, chh 1 fie heatrsangidd ve
adhesi ve base material 7 of die bonding 15 sheet 2 has been stuck is

subj ected to @ $68t8% R upkeREan’ Oh EXRMRRctiiRgl HEi g, diFiNge PErAL on,
washi ng, drying and di e bondi ng. EFFECT OF THE | NVENTI ON
bonding sheet 2 and are respectively provided with suction
pads 148.
10 In this form of suction detaching mechanism 141, as
shown in Figs. 11 and 12, each of the suction support members
144 on both sides is provided with two suction pads 148 and
the suction support member 144 in the middle is provided
with one suctionpad 148, and these suction pads 148 arranged
15 1in accordance with the configuration of the leaf portion
7A. As a result, the leaf portion 7A of die bonding sheet
2 formed by the cuts 88a, 88b, corresponding to portion
outside the outline of wafer W, can be fixed to the suction
pads 148 by negative pressure suction applied from
20 thereunder.
By virtue of the providing of three suction pads 148
at distal ends of the suction support members 144, when,

as described later, the suction support members 144 of the

leaf detaching unit 140 are rotated about rotation axle 150



20 The present invention enables continuously and automatically carrying
out aseries of operations including taking out a wafer froma wafer cassette
wherein a plurality of wafers are accommobdat ed, alignnment for positioning
the wafer, peeling the rel ease sheet of a die bonding sheet 47 conpri sing
a rel ease sheet and a base provided with heat-sensitive adhesive | ayer,
sticking the base provided with heat-sensitive adhesive |ayer to the back
of the wafer, and accommobdating the wafer_ stuck thereto in a wafer 5
cassette. The di e bondi ng sheet al so funédtions as an adhesive for die
bondi ng at the die bonding of sem conductor chips to a lead frane after

di ci ng, because the die bonding_sheet_ conprises a rel ease sheet and a base
provi ded wit hinotheaflserkiPnvel adAeRlGelrager. 2Ther ef 07 @, 2ast @lids eFent
fromthe prior art, it is not needed to apply an adhesive to a | ead franme
at the tine ogwdyef bondithg.die deinesdeet dvedetaahnanttpe thewleifdie
bondi ng, only heating the die bonding sheet enables not only 15 picking up,
by suction, seortbadutdorf didges wicblrrelseonsid nef tsugd rohosodltes sdbuthal so

di rect thernoconpressi on bondi ng becauset hebaseprovi ded with

heat - sensi ti veatdhesever Wayer wfid heidietbanthdg tslkeetdalcsodi soelionss as an
adhesive for a lead frane. 20 Further, the base provided with

heat - sensig i veraghesiyg kayebref mbhgedise 1handi ngushegtchsnsht(pregut) in
conformty with the outline of wafer before the base provided with

heat - sensi tivg,ad ggig@eggygh ggniﬁg @5%i§§”%%%%“§§3%%3d§ stuck to the back

surface of the wafer. Therefore, ere i's no danger of flawing of a

per i pheral POr i ony9f ELT.Of Y'Sle SLAYHATSARpBYRSRLABSEY fla MG EUTLI NG

number of suction pads 148 and positions where the suction
pads 148 are disposed are not particularly limited and can

10 be appropriately set so as to facilitate the detachment of
the leaf portion 7A from the release sheet 4A.

The suction support members 144, as shown in Fig. 11,
can be rotated about rotation axle 150 in the direction of
double headed arrow G so as to have access to or drift away

15 fromthe die bonding sheet 2 by driving of motor for vertical
movement 145.

The suction detaching mechanism 141 is so constructed
that, as shown in Figs. 1, 11 and 12, it ismovable vertically
by driving of the motor for vertical movement 145.

20 Furthermore, as shown in specifically to Figs. 1 and 12,
the suction detaching mechanism 141 can be moved in access
or moving away direction between the cutting/sticking

position 70 and scrap box 170 by means of slider 154.



sheet with a cutter in the prior art. Also, as different fromthe prior

art, it is not needed to cut the die bonding 5 sheet by a separate
operation in advance. Still further, prior to the sticking of the die
bondi ng sheet to the back surface of the wafer, only a | eaf portion,
corresponding to portion outside the outline of wafer, of the base provided
with heat-sensitive adhesive |ayer of the 10 die bonding sheet after
cutting with cutting neans is detached by the use of |eaf detaching neans.
Therefore, at the sticking of heated waf back surface to the die bonding
sheet, any fusion bondi ng between an outline portion of the wafer and the

| eaf portion corresponding to portion outside 15 the outline of wafer can
be avoi ded. Conseqlientlg, thhe ¢erehseckpdetcdf dpeadrengomdihgl $hee?scan be
easily detached, w thout any hindrance, fromthe wafer. Mreover, the
appar at us of shewpresenigs nvehtinch 12ncthdesuat t enpieacheng erdtaanhgmuni t
whi ch cools the die 20 bonding sheet fromits rel ease sheet side at the
time of detachingi Dmoyeichérbrafhgerirapnberrirds penthagute ipoyAd wincloltgi de
the outline of wafer. For exanple, when, |ike the case where the base

provided wi thpheatisanspli ve adhes vwe lsayeled §5aanstituted of an epoxy
resin while the rel ease 49 sheet is constituted of polyethyl ene

terephthalate (PET}, e é@hé&%%‘ﬁ,b@:ﬁé\%%tt*l%nbééﬁta&@\fdéi'r%r"! ths ar
heat - sensiti ve adhesive | ayer and the rel ease sheet is Increased mnt% t he

cat -sensi t| r and the rel ease sheet
cxanple, & val & - hBAaAG unid TP FASRERT L70 SRR A Br PR RE sR SR I L o
t | th I heet f the b i ded with . .heat- it
adhesi ve | ayeP“GHFBSS" Ho" GotiRIHt MBastre 5 TakeR. - Homer M EHaI G Thy of
th I heet fromth 10 ided with heat- iti dhg

| ayer can be ACRBrET1 G U CRGUTHRT HdreastPBFdREE ROt U eRLhben by

effecting the cooling to given tenperature by neans of
Fig. 11, the suction pads 148 of the suction support members

10 144 are brought into contact with the die bonding sheet 2.
As a result, the leaf portions 7A of die bonding sheet 2
formed by the cuts 88a, 88b, corresponding toportionoutside
the outline of wafer W, are fixed to the suction pads 148
by negative pressure suction applied from thereunder.

15 At this stage, as shown in Figs. 2, 5 and 11, cooling
unit 160 (temperature regulating unit) is moved downward
by means of a 1ift unit, not shown, until it is brought into
contact with the release sheet 4A of die bonding sheet 2.
This cooling unit 160 includes fan section 162 and contact

20 section 164, including radiation shield 163 and a porous
soft member such as a sponge. This cooling unit 160 is
adapted to be brought into contact with the release sheet

4A of die bonding sheet 2.



the tenperature regulating unit according to the present invention. As a
result, only the | eaf portion, corresponding 15 to portion outside the
outline of wafer, of the base provided with heat-sensitive adhesive |ayer
can be easily peeled. Furthernore, when, depending on the type of materi al
of the base provided with heat-sensitive adhesive |ayer, heating nust be
effected at the above peeling, the peeling can be 20 acconplished while
heati ng at set tenperature by nmeans of a ?uilt-in heater of the tenperature
regul ating unit through setting a tenperé ure regulator for given
tenperature. As apparent fromthe foregoing, the present invention can
exert 50 various _unique and striKki q:functions,and effects and is highly
advant ageous. 51 1WidtL § STEPAFHERTIO4 the BAC I BL BANANLG Bnddie SePLEPAg
appar at us incIudin%: a wafer supply section for accommodating a plurality
of wafers thetgil, 1%03 igatisedcanyeysrtpesasticeneatilading evhteyahésneans
for taking out a wafer fromthe wafer supply section and conveying the

waf er, an al i geeBnnosectitohcfotapds: tiadnifieg ehy avbetreakeremperftonet he
waf er supply section via the wafer conveyance 10 neans of the wafer
conveyance seétiitorin thesheatestfi tko 5@ °Sectapndiorg convneydaigt éhige nat ere
arranged for given reference position at the alignnent section via

conveyi ng seans andchpersthclkl regaldicehonditnghsheet TReachbackngunhace of
the wafer by heating, said die 15 bondi ng sheet conprising a rel ease sheet

and a base praypded wihiBnheata$eystdhves fbgsive et teffdeRatligt opeel i Ng
section including sheet peeling nmeans for peeling the rel ease sheet of the
di e bonding SQ%%tegﬁﬂgrature regulator. In this embodiment, the
temperature is set for 23°C.
For example, when the base 6 provided with
10 heat-sensitive adhesive layer 5 is constituted of an epoxy
resin while the release sheet 4A is constituted of
polyethylene terephthalate (PET), the peeling of the leaf
portion 7A formed by the cuts 88a, 88b as a result of cutting
by the cutting blades 78a, 78b of the cutting blade unit
15 76 is difficult. Because the base 6 provided with
heat-sensitive adhesive layer 5 tends to be fusion bonded
to the release sheet 4A because of a rise of ambient
temperature in the apparatus which is caused by heating from
means of, for example, a heating unit for effecting fusion
20 bonding of the heat-sensitive adhesive layer 5 to the wafer
W.
However, the cooling to given temperature by means of

thecoolingunit 160 (temperature regulatingunit) according

to the present invention enables avoiding any increase of



t he wafer having the die bonding sheet stuck thereto at the 20 sheet
sticking section, wherein the sheet sticking section conprises: cutting
nmeans capable of, prior to the sticking of the die bonding sheet to the
back surface of the wafer, cutting 52 the base provided with

heat - sensi tive adhesive | ayer of the die bonding sheet in conformty with
an outline of the wafer, said cutting neans capable of cutting the base
provi ded with heat-sensitive adhesive Iaéer in the direction of a 5 width
of the die bonding sheet with a spacing i gi ven di stance froma rear end
portion of the wafer in the direction of conveyance of the wafer so as to
forma leaf portion; and | eaf detaching neans capable of, prior to the
sticking of tReNdRIDHEFRYCRHRBE et pese §u?PQth%fr?£é@%%f%ﬁ?eﬁo
detaching only the | eaf Eortion, corresponding to portion outside the
outline of théAgifer ifothehambaget el ywhe Hnisdale s§BRsappytahRess ve
Layer of the die bonding sheet after the cutting by said cutting neans. 2 .
The di e bondi igcsbestdst i Thang appestusbed Ldeenmediid peekimy o, thwerei n
the cutting nmeans conprises: a cutting blade unit including a cutting bl ade
shaped i n confesfbby tWohim A heoouékpardohgtthesved asn ants ade el dge bl ase
provided in the direction of a wwdth of the die bonding sheet with a

spaci ng ofs gi yenydestanceokr emeaphear cepdoRAldddoni2d fedthesdpafierijd the
direction of conveyance of the wafer, the cutting bl ade unit being

vertically ”Dé{é‘}%ﬁi%dléyé}eg Hﬁvﬁégnér&fnm@efeéf‘% | Solpondi g shegg  so

that the cutting blade IS brought into contact wth the base provided with

heat - sensitiv dhesjve:lay t i.e bondi ng sheet, and 53 a cutting
press unit adg% eggt%%gﬁ%gngﬁfgkp%ggggdfhe cutting blade unit upward, press

the die bonding Shfr?tthis embodiment of the present invention, as the

cooling unit 160, an electronic cooler including a Peltier

10 module wherein heater 165 is housed in the contact section
164 of the cooling unit 160 is used so that a temperature
regulating unit capable of both cooling and heating can be
provided. However, other temperature regulating units can
also be used as long as like effects can be exerted.

15 With respect to the temperature of die bonding sheet
2 attained by cooling with the use of the above cooling unit
160, the portion of die bonding sheet 2 brought into contact
with the cooling unit 160 preferably comes to have a
temperature ranging from 19 to 25°C, still preferably from

20 21 to 23°C, depending on the type of material of die bonding
sheet 2.

Whilethecoolingiseffectedwiththeuseof thecooling
unit 160, the suction support members 144 of the leaf

detaching unit 140 are rotated by driving of the motor 145



downward from above the die bonding sheet to thereby effect cutting of only
the base provided with heat-sensitive 5 adhesive |ayer of the die bonding
sheet. 3 . The di e bondi ng sheet sticking apparatus as clainmed in claiml
or 2, wherein the |eaf detaching nmeans includes a tenperature regul ating
unit capable of cooling or heating the die bonding sheet fromits rel ease
sheet side at the 10 tine of detaching only the |eaf portion, corresponding
to portion outside the outline of wafer, of the base provided with

heat - sensitive adhesive layer of the die3bonding sheet. 4 . The die bonding
sheet sticking apparatus as clained in any of clains 1 to 3, wherein the

| eaf detaching nmeans 15 includes a suction detaching unit adapted to, after
the cutting bypPPHE TR FPRgtALRML]IEPACR bR W IR Ti&dT opslouigsg headed
corresponding to portion outside the outline of wafer, of the base provided
wi t h heat - sensirtripveGaglhess Vieo |disfelit gfwahd rgire thendiirgbehdéngbyheatt Lon from
thereunder. 20 5 . The di e bondi ng sheet sticking apparatus as clained in
claim4, wherein the deafsudet,aaki sgoweains Fincl Udestlee rlendvipngtupint 78apabl e
of renoving the |eaf portion, corresponding to portion outside the outline
of wafer, haviBgrespénbeer det gehedoByoltbeiguchbirophdedaching dni harkrom the
suction detaching unit. 6. The di e bondi ng sheet sticking apparatus as

claimed inscl g MbEhWhel Ll Bip ot N SUsEhalk det achl Ngi Whibinkrekddes, suct i on
menbers shaped |1 ke a conb, and the renoving unit iIncludes shake down

rerber s shaped | Lkac oy wiigh Gan 8 JNSerdecl i Ny iter st ces of the

conmbl i ke suction menbers of the suction Ing unit, 10 so that the | eaf
pOrL1on 01T SSPONCLIG Lg ULl B BULL 5 PSS SEoIBLeTy DarLEg been
detaching unit, LScr@myEd JLoM N St OReRLac 19 Ul L L d 98erfLnd
direction wherein the suction support members 144 further
10 drift away from the die bonding sheet 2. At the same time,
the coolingunit 160 isalsoliftedbyalift unit, not shown,
and moved in the direction wherein it parts (lifts) from
the release sheet 4A of die bonding sheet 2.
BAs shown in Figs. 1 and 12, the suction detaching
15 mechanism 141 is moved by means of the slider 154 in the
direction wherein the suction detaching mechanism 141 parts
from the cutting/sticking position 70 until the suction
detaching mechanism 141 is positioned above the scrap box
170.
20 Removing unit 180 which removes the leaf portion 7A,
corresponding to portion ocutside the outline of wafer W,
having been detached by means of the leaf detaching unit

140 from the leaf detaching unit 140 is disposed above the

scrap box 170.



the conbl i ke shake down nenbers of the renoving unit in the 15 interstices
of the conbli ke suction nenbers of the suction detaching unit from
thereunder. 7 . The die bondi ng sheet sticking apparatus as clainmed in
claim1l1, wherein the sheet sticking section includes: a nount table adapted
to nount the wafer thereon and 20 including a heater capable of heating the
wafer, and a sticking press unit capable of pressing the die bondi ng sheet
havi ng been heated by the nount table downward from above the di e bonding
sheet so as to stick the base provided wPt h heat-sensitive adhesive | ayer
of the die 55 bonding sheet to the back surface of the wafer disposed on
t he nount table. . . The di e bondi ng sheet stickjng apparatus as clained in
claim7, wherein tﬁ@lﬁDEﬁWoYéﬁgeuﬁthF%@e%sd%ﬁ%Yﬁd%? Wl B g ke Bt thor ti on
thereof to thereby provide a suction part adapted to fix a peripheral

portion of thefsihdleealnm agnerlhy. skicks dhe thethovhta cambe ¥hicherre

i ncluding an air bl ow space part surrounded by the suction part and adapted
to support 10spheeduffaceaafh waher wpwara dinem dhertemodernbywitdopressed
air. 9. The die bonding sheet sticking apparatus as clained in claim7 or
8, wherein thpeStiseidoagl pi @8s ewBitt dencl 4les tad $xetl s0kLepoadnanis £8S
moving roller, I5 the fixed roller capable of retaining the die bonding

sheet at a posihi®on wpsteegdmetathenvwahelt 141, Press<TBKERE A6khedrmRgdapt ed
to be noved downstreamto thereby effect sticking of the die bonding sheet

to the back SE'PE%% of cBH%t‘é@E%d Ot e J&@a@éﬁweg}%é&%é@@%ﬂé% ng

apparatus as claimed in claim9, wherein the press noving roller

provi ded wi thyg; peal i PA; kud D hoading: shegh 1 ol 2R at us

of double headed arrow H as shown in Fig. 13.
Therefore, when the leaf portion 7A fixed by suction
10 to the suction pads 148 of the suction detaching mechanism
141 having been moved and positicned above the scrap box
170 is discarded, the negative pressure suction cf the
suction pads 148 is canceled.
Then, as shown in Fig. 13(A), the shake down arms 182
15 of the removing unit 180 are rotated about the rotation axle
184 in the direction of double headed arrow H upward from
thereunder. As a result, the plurality of shake down arms
182, like the teeth of a comb, are inserted in interstices
143 of the suction support members 144 of the leaf detaching
200 unit 140 from thereunder. Thus, the leaf portion 7A is
transferred onto the shake down arms 182.
Consequently, the leaf portion 7A is removed from the
suctionpads 148 of the leaf detachingunit 140, anddelivered

onto the shake down arms 182 of the removing unit 180 (Fig.



claimed in any of clainms 1 to 10, wherein the sheet peeling 56 section

i ncludes a nount table adapted to nount the wafer thereon, the nount table
protrudi ng upward at a peripheral portion thereof to thereby provide a
suction part adapted 5 to fix a peripheral portion of the surface of wafer
by suction, the nount table further including an air blow space part
surrounded by the suction part and adapted to support the surface of wafer
upward from thereunder by conpressed air. 10 12. The di e bondi ng sheet
sticking apparatus as clained in any of cPains 1 to 11, wherein the sheet
peeling neans includes a fixed roller and a pair of peeling noving rollers,
the fixed roller capable of retaiping the die bondi sheet at its
downst r eam si d&, (Eh 'paﬁqb%efq‘b%‘éiff%g%ﬁo%‘%‘én o Eé?sq%digf e %teoSHﬁgéol“he di e
bondi ng sheet wound round and sandw ched between them and to nove upstream
of the die bofHRRPLEhEENPE§ESt Wt 2tifer PR BRI ¥R T HENEENYiSd AshdrHg sheet
is peeled fromthe 20 wafer . 13. A nethod of sticking a die bonding sheet,
conprising: aadives Bdddiane streett aditabonf sthep compricsh neleridd Lo shecki ng
of a die bonding sheet conprising a rel ease sheet 57 and a base provided
wi t h heat - sensiitdeve iadhed$i deubagehetided dbackw sUurdcacevaafd wafsern, restilitng only
the base provided with heat-sensitive adhesive Layer of the die bonding
sheet in cenfamd t¥adigdreiowutd haeinh Bden welerereSabad 1k e hbardypgnsheet

cutting step being cutting the base provided with heat-sensitive adhesive
layer in the 5yms 182 are discarded into the scrap box 170 by gravity
or by application of, for example, air, not shown.

In the above manner, the leaf portion 7A, corresponding
to portion outside the outline of wafer W, of the base 6

10 provided with heat-sensitive adhesive layer 5 is removed
from the die bonding sheet 2.

In this condition, the mount table 42 placed at the
waiting position 41 (position indicated by dotted line in
Fig. 5) 1is moved to the cutting/sticking position 70

15 (position indicated by full line in Fig. 5) as indicated
by the double headed arrow A in Fig. 5.

The mount table 42, as shown in Fig. 8, protrudes upward
at a peripheral portion thereof, and, at the protrusion,
there is provided suction part 92 adapted to fix peripheral

20 portionW1l of the surface of wafer Wby suction. Also, there
is provided air blow space part 94 which is surrounded by
the suction part 92.

The suction part 92 is provided with a width of about

3 mm as measured from the circumference of wafer W, so that



direction of a width of the die bonding sheet with a spacing of given

di stance froma rear end portion of the wafer in the direction of carry of
the wafer so as to forma leaf 10 portion; and a | eaf detaching step
conprising detaching only the | eaf portion, corresponding to portion
outside the outline of the wafer, of the base provided with heat-sensitive
adhesi ve | ayer of the die bonding sheet after the cutting 15 in the die
bondi ng sheet cutting step, a die bonding sheet sticking step conprising,
after the cutting in conformty wth the Qutline of the wafer in the die
bondi ng sheet cutting step and further after the detaching of only the | eaf
portion, corresponding to portion 20 outside the outline of the wafer, of

the base provi8éd RF el oGS UAT Y HdhBSFY & ON&fera b7 RS th & bbbt ng
sheet, sticking the base provided with heat-sensitive adhesive |ayer of die
bondi ng sheet wihhchh st Beu butld e Wonf gheineforesgthe shation pastwaZer, by
heating, to the back surface of the wafer, and a sheet peeling step

conpri sing pebbbngot hefletraseoshdet awfrduhie giat thomdioigwsieet Wi r dhh i e
waf er having the 5 die bonding sheet stuck thereto in the die bonding sheet
sticki ng stepsucAioA(hara.oRYiA doiRMeda%h ARrtuih sA%rAe,Asat sHown,

, . AL. A9. A?. Aje. A, . A9. A L. Aa9. AN . A(9. ANR A9. A(% A; R A% A,

% A(L. A . A . AA As Ad WP AL TAEIALLAL. P r AR ARES. SDE: AN Ail
. A9. A(r. A9. AY. AF+>PRi Gbl 000%&/ 089>?1 Jzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

A . - A T <al
£f?£fggza{ca]§?£8§k%§]ﬁ alcakeakqakealcalealcalcalical cal cal ca] cal cTal] c<a

Jom 0211 oo oo b g ) gak calsalekiak otk enl s IR ool
air supply pipe 96 connected to an air supply source, not
shown, to the air blow space part 94, so that the entirety

10 of surface W2 of wafer W is supported upward at a constant
pressure (arrcow P of Fig. 8).

In this condition, the mount table 42 is moved to the
cutting/sticking position 70 (position indicated by full
line in Fig. 5), where, as shown in Fig. 8, back surface

15 W3 (namely, surface not provided with the circuit pattern)
of wafer W is brought into contact with the heat-sensitive
adhesive base material 7 of die bonding sheet 2 provided
with cut 88 in conformity with the outline of wafer W. The
accurate position of back surfaceW3 of waferWis controlled

20 by regulating the degree of lifting of the mount table 42
by driving of cylinder 98 with the use of a control unit,
not shown.

The mount table 42 is provided with heater 43, so that

the heat-sensitive adhesive layer 5 of die bonding sheet
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unit 105. Therefore, the die bonding sheet 2 can be further

heated by the heating unit 105 of the press moving roller
10 104 to thereby enable easily and securely sticking the base
6 provided with heat-sensitive adhesive layer 5 to the back
surface W3 of wafer W.
At this sticking, the entirety of surface W2 of wafer
W is supported upward by air. Therefore, the downward
15 pressingbythepressmovingroller 104 of the sticking press
section 48 for sticking the die bonding sheet 2 can be free
fromlcracking, breaking or damaging of wafer W.
After the sticking of the heat-sensitive adhesive base
material 7 of die bonding sheet 2 to the back surface W3
20 of wafer Wby the sticking press section 48 is accomplished,
the suction for the suction part 92 of the mount table 42
is canceled. Furthermore, the mount table 42 is moved to
thecutting/stickingposition70 (positionindicatedby full

lineinFig. 5) tothewaitingposition4l (positionindicated
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"0)- 44455555L§QE€r W having precut portion of heat-sensitive adhesive
10 base material 7 of die bonding sheet 2 stuck thereto at the
cutting/sticking position 70.

Specifically, as shown in Figs. 2 and 10 showing sheet
detaching means, the release sheet 4A is wound around and
sandwiched between a pair of peeling moving rollers 108,

15 110, guided by fixed roller 112, and taken up by residue
winding roller 114.

Further, as shownin Figs. 1, 2 and 5, there is provided
peeling table 116 of substantially the same construction
as that of the mount table 42 of the sheet sticking section

20 40. Thepeelingtablell6 is soconstructed as tobemovable
not only vertically (direction F) along guide rail 118 by
means of a driving mechanism such as cylinder mechanism 120

but also in the direction of double headed arrow I by means

of slider mechanism 119.
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126 is adapted to support the surface W2 of wafer W upward
from thereunder by compressed air P fed through air supply
pipe 124. Thispeeling table 116, however, is providedwith
no heater.

10 Thus, by means of a driving mechanism not shown, the
peeling table 116 is moved from waiting position 117 to the
cutting/sticking position 70 as indicated by the double
headed arrow I in Figs. 2 and 5.

Then, as shown in Fig. 10, while the heat-sensitive

15 adhesive base material 7 of die bonding sheet 2 is stuck
to the back surface W3 of wafer W, the detaching table 116
is lifted in the direction of double headed arrow F of Fig.,

10 toward the die bonding sheet 2. As a result, the suction
part 122 of thepeelingtable 116 fixes theperipheral portion

20 W1l of wafer W by suction. Then, compressed air P is fed
at a constant pressure through the air supply pipe 124
connected to an air supply source, not shown, so that the

entirety of surface W2 of wafer W is supported upward at

a constant pressure.
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W is supported upward by compressed air P. Therefore, the
above peeling of release sheet 4A of die bonding sheet 2
is free from cracking, breaking or damaging of wafer W.
After the completion of peeling operation, the peeling
15 table 116 descends in the direction of double headed arrow
F of Fig. 10, and the suction for the suction part 122 is
canceled.
Thereafter, the wafer W is fixed on the mobile arm 22
by suction and accommodated on shelves in the wafer carrier
20 l2ofthewafersupplysectionl0. Alternatively, thewafers
W are accommodated in a wafer accommodating box for
accommodating wafers W, not shown, by piling them one upon
another, while laying cushion sheets for protecting the

clrcuit surface therebetween, the wafer accommodating box.
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the use of the cooling unit 160. However, when the ambient
temperature in the apparatus is low, or when it is intended
to increase a peeling effect by heating the base, heating
Tto a given temperature can also be effected by a built-in
10 heater of the cooling unit 160 in accordance with the set
temperature of a temperature regulator, not shown.
The above cycle of operation is repeated.
The resultant wafer W with back surface W3 to which
the heat-sensitive adhesive base material 7 of die bonding
15 sheet 2 has been stuck is subjected to a series of steps,

for example, including dicing operation, washing, drying

and die bonding.

EFFECT OF THE INVENTION

20 The present invention enables continuocusly and
automatically carrying out a series of operations including
taking out a wafer from a wafer cassette wherein a plurality
of wafers are accommodated, alignment for positioning the

wafer, peeling the release sheet of a die bonding sheet
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compgising a release sheet and a base provided with
heat-sensitive adhesive layer, sticking the base provided
with heat-sensitive adhesive layer to the back of the wafer,
and accommodating the wafer stuck thereto in a wafer
cassette.

The die bonding sheet also functions as an adhesive
for die bonding at the die bonding of semiconductor chips
to a lead frame after dicing, because the die bonding sheet
comprises a release sheet and a base provided with
heat-sensitive adhesive layer.

Therefore, as different from the prior art, it is not
needed to apply an adhesive to a lead frame at the time of
die bonding. 1In the present invention, at the time of die
bonding, only heating the die bonding sheet enables not only
picking up, by suction, semiconductor chips with the use
of suctioncolletsbutalsodirect thermocompressionbonding
because thebaseprovidedwithheat-sensitive adhesive layer
of the die bonding sheet also functions as an adhesive for
a lead frame.

Further, the base provided with heat-sensitive
adhesive layer of the die bonding sheet is cut (precut) in
conformitywiththeoutline of waferbeforethebaseprovided
with heat-sensitive adhesive layer of the die bonding sheet

is stuck to the back surface of the wafer. Therefore, there
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109%@& () - 10%@& () sEhi2tfht&peadEYNCior to the sticking of the die bonding
sheet to the back surface of the wafer, only a leaf portion,
corresponding to portion outside the outline of wafer, of
the base provided with heat-sensitive adhesive layer of the

10 die bonding sheet after cutting with cutting means is
detached by the use of leaf detaching means. Therefore,
at thestickingof heatedwaferbacksurfacetothediebonding
sheet, any fusion bonding between an outline portion of the
wafer and the leaf portion corresponding to portion outside

15 the outline of wafer can be avoided. Consequently, the
release sheet of thediebonding sheet canbeeasilydetached,
without any hindrance, from the wafer.

Moreover, the apparatus of the present invention
includes a temperature regulating unit which cools the die

20 bonding sheet from its release sheet side at the time of
detaching only the leaf portion corxresponding to portion
outside the outline of wafer. For example, when, like the

case where the base provided with heat-sensitive adhesive

layer is constituted of an epoxy resin while the release
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However, the peeling of the release sheet from the base

10 provided with heat-sensitive adhesive layer can be
accomplished without an increase of adherence therebetween
by effecting the cooling to given temperature by means of
the temperature regulating unit according to the present
invention. As a result, only the leaf portion, corresponding
15 toportionoutside theoutlineof wafer, of the base provided
with heat-sensitive adhesive layer can be easily peeled.
Furthermore, when, depending on the type of material of the
base provided with heat-sensitive adhesive layer, heating
must be effected at the above peeling, the peeling can be
20 accomplished while heating at set temperature by means of
abuilt-inheater of the temperature regulatingunit through
setting a temperature requlator for given temperature. As

apparent fromthe foregoing, the present invention can exert
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out from the wafer supply section via the wafer conveyance
10 means of the wafer conveyance section,

a sheet sticking section for conveying the wafer
arranged for given reference position at the alignment
section via conveying means and for sticking a die bonding
sheet to a back surface of the wafer by heating, said die

15 bonding sheet comprising a release sheet and a base provided
with heat-sensitive adhesive layer, and

a sheet peeling section including sheet peeling means
for peeling the release sheet of the die bonding sheet from
the wafer having the die bonding sheet stuck thereto at the

20 sheet sticking section,

wherein the sheet sticking section comprises:

cutting means capable of, prior to the sticking of the

die bonding sheet to the back surface of the wafer, cutting
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conveyance of the wafer so as to form a leaf portion; and

leaf detaching means capable of, prior to the sticking

of the die bonding sheet to the back surface of the wafer,

10 detaching only the leaf portion, corresponding to portion
outside the outline of the wafer, of the base provided with
heat-sensitive adhesive layer of the die bonding sheet after
the cutting by said cutting means.

2. Thediebonding sheet stickingapparatusas claimed

15 in claim 1, wherein the cutting means comprises:

a cutting blade unit including a cutting blade shaped
in conformity with the outline of the wafer and a cutting
blade provided in the direction of a width of the die bonding
sheet with a spacingof givendistance froma rear endportion

20 of the wafer in the direction of conveyance of the wafer,
the cutting blade unit being vertically movable and lifted
upward from under the die bonding sheet so that the cutting

blade is brought into contact with the base provided with

heat-sensitive adhesive layer of the die bonding sheet, and
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the die bonding sheet from its release sheet side at the
10 time of detaching only the leaf portion, corresponding to
portion outside the outline of wafer, of the base provided
with heat-sensitive adhesive layer of the die bonding sheet.
4. Thediebondingsheet sticking apparatus asclaimed
in any of claims 1 to 3, wherein the leaf detaching means
15 includes a suction detaching unit adapted to, after the
cutting by the cutting means, detach only the leaf portion,
corresponding to portion outside the outline of wafer, of
the base provided with heat-sensitive adhesive layer of the
die bonding sheet by suction from thereunder.
20 5. Thedilebonding sheet stickingapparatus as claimed
in claim 4, wherein the leaf detaching means includes a
removing unit capable of removing the leaf portion,

correspondingtoportionoutsidetheoutlineofwafer, having
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like a comb which can be inserted in interstices of the
comblike suction members of the suction detaching unit,
10 so that the leaf portion corresponding to portion
outside theoutlineof wafer, havingbeendetachedby suction
by the comblike suction members of the suction detaching
unit, is removed fromthe suctiondetachingunit by inserting
the comblike shake down members of the removing unit in the
15 interstices of the comblike suction members of the suction
detaching unit from thereunder.
7. Thediebonding sheet sticking apparatus asclaimed
in claim 1, wherein the sheet sticking section includes:
a mount table adapted to mount the wafer thereon and
20 including a heater capable of heating the wafer, and
a sticking press unit capable of pressing the die
bonding sheet having been heated by the mount table downward
from above the die bonding sheet so as to stick the base

provided with heat-sensitive adhesive layer of the die
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the mount table further including an air blow space
part surrounded by the suction part and adapted to support

10 the surface of wafer upward from thereunder by compressed
air.

9. Thediebondingsheet stickingapparatusasclaimed
in claim 7 or 8, wherein the sticking press unit includes
a fixed roller and a press moving roller,

15 the fixed roller capable of retaining the die bonding

sheet at a position upstream of the wafer,

the press moving roller adapted to be moved downstream
to thereby effect sticking of the die bonding sheet to the
back surface of the wafer.

20 10. The die bonding sheet sticking apparatus as
claimed in claim 9, wherein the press moving roller is
provided with a heating unit.

11. The die bonding sheet sticking apparatus as

claimed in any of claims 1 to 10, wherein the sheet peeling
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the mount table protruding upward at a peripheral
portion thereof to thereby provide a suction part adapted
5 tofixaperipheralportionofthesurfaceofwaferbysuction,
the mount table further including an air blow space
part surrounded by the suction part and adapted to support
the surface of wafer upward from thereunder by compressed
air.

10 12. The die bonding sheet sticking apparatuslas
claimed in any of claims 1 to 11, wherein the sheet peeling
means includes a fixed roller and a pair of peeling moving
rcllers,

the fixed roller capable of retaining the die bonding

15 sheet at its downstream side,
the pair of peeling moving rollers adapted to have the
die bonding sheet wound round and sandwiched between them
and to move upstream of the die bonding sheet so that the
release sheet of the die bonding sheet is peeled from the

20 wafer.

13. A method of sticking a die bonding sheet,
comprising:
a die bonding sheet cutting step comprising, prior to

sticking of a die bonding sheet comprising a release sheet
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5 said die bonding sheet cutting step being cutting the
base provided with heat-sensitive adhesive layer in the
direction of a width of the die bonding sheet with a spacing
of given distance from a rear end portion of the wafer in
the direction of carry of the wafer so as to form a leaf

10 portion; and

a leaf detaching step comprising detaching only the
leaf portion, corresponding to portion outside the outline
of the wafer, of the base provided with heat-sensitive
adhesive layer of the die bonding sheet after the cutting

15 in the die bonding sheet cutting step,

a die bonding sheet sticking step comprising, after
the cutting in conformity with the outline of the wafer in
the die bonding sheet cutting step and further after the
detaching of only the leaf portion, corresponding toportion

20 outside the outline of the wafer, of the base provided with
heat-sensitive adhesive layer of the die bonding sheet,
sticking the base provided with heat-sensitive adhesive

layer of die bonding sheet which has an outline conforming
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to that of the wafer, by heating, to the back surface of
the wafer, and

a sheet peeling step comprising peeling the release
sheet of the die bonding sheet from the wafer having the
die bonding sheet stuck thereto in the die bonding sheet

sticking step.



