- 24 Cctober 2005 | 5 TITLE DI E BONDLNG SHEET STI CKI NG APPARATUS AND METHOD
.OF STICKING DI E BONDI NG SHEET FI ELD OF THE | NVENTI ON - The present
“invention relates to a di e bonding sheet sticking appaf%?ﬁ@“%ﬁ@srelates to
- a method of sticking a die bonding sheet. I'n 'these die bonding sheet '
sticking apparatus and net hod of sticking a die bonding sheet, in 10 the
process for producing small electronic, conponents, for exanple,
sem conductor chips, a die bonding'shebt capable - 4' of functioning as an
adhesive material ,for. die bonding is stuck to. a back surface of wafer at
the tinme of die bonding of semiconductor chips after dicing onto a | ead

franme. .15 BACKGROUND OF THE | NVENTI 1= t he conventional production of -a
waf er of i or_such as silicon (hereinafter sinply referred to as
"wafer") , %?We‘g‘&ﬁ’?ﬁ&éi%ﬁ?ﬂ ST IpKEHGE AP ARR RUFAN B MRTHIOD GF dITSICRENG Ng @
large dianmeter- A circuit pattern is formed on a surface of the wafer, and
t he surfac&lbf BONOING SHEET pattern is protected by a protective tape. The

back side: of the wafer is ground, and stuck onto a ring frane w th

5 . . FIELD OF THE INVENTION
. "The pjres_ent inv{ention relates to a die bonding sheet
-sticking Iapp-afatus and relates to a method of sticking a
die bonding shéet. In these die bonding sheet sticking
appératus an_d me‘t.hod of sticking a die bonding sheet, in
10 the process for préducing small electronic components, for
example, semiconductor chips, a die bondiné sheet capable.
of functioning as an adhesive materilal- for die bond;_n-g is
stuck to a back surface of wafer at the time of die bondiné
. of semidonductor chips after dicing onto a lead frame.
15

BACKGROUND OF THE INVENTION : |

In the com}entional production of a wafer of
.semicondﬁctor such as silicon (here;‘Lnafter simply referred-
to as "wafer") ,.the wafer is first produced in thé form of

20 a di.sk having a large diametér;. A circuit pattern is formed
on a surface o'_.f the wafer, and the surface of the circuit |
pattern is protectéd by.a protective tape. The back side

'o_f "the wafer is ground, and stuck onto a ring frame with

apressure sensitive adhesive sheet interposed therebetween.. .




a pressure sensitive adhesive sheet .i nterposed therebetween. 24 Cctober
2005 2 The protective tape is detached fromthe surface of the circuit
pattern, ‘and the-wafer is cut apart into a nultipIicityzﬁ@“ﬂFﬁﬁo?orned
chips by the use of a-dicing cutter (dicing) In this state, the wafer

. chips are 5 transferred to the subsequent steps such as cleaning, drying

and di e bonding steps. In the conventional nethod of sticking a pressure
sensitive adhesive sheet to a back surface of wafer, as shown in Fig. 14,
wafer Wis disposed on retention table 200. 10 Pressure sensitive adhesive
-sheet 202 consisting of base sheet 204 and pressure sensitive adhesive

| ayer 206 iméstpi%ltecttgv@aft‘ééﬁ”ifsa%t\é%@d LG el ! é’ﬁf%g ep{)fngéﬁtte‘r

sensitive adhesive sheet 202 i's cut by rotating upward arrange

210 al ong the outl ine«(Giycunferenc f.the wafer W 15 However, :
recently, thecre u&tion of E%épgﬁ?%ﬁﬁgfﬁfgﬁ %ggﬁﬁﬁﬁﬁﬁuﬁQﬁoc%ips such as IC
nd for sem conductor chi ps whose

cards is increasingl.y de ded. . The .de

t hi ckness g%%ﬁgéﬁ%l¥¥d822§1€8.QBSU?dlﬁ iP5 BY e 4 the ddterbFona

about 300 pmis increasing in recent years. For obtaining such 20
seniconduchFtsﬁiﬁg}cﬁpgﬁs needeld: £ oS prbBuckhexyiéfEl ¢hiRPnargaf ers havi ng
" the above reduced thickness. In the use of such extrenely thin wafers,
there.is th&ansfgrges (6t thre siosg st vieems epehtdatlpanihon dMyoigt he waf er

and die bonding steps.
In the conventional method of 'stickiﬁg a 'p;re‘ssure
sensitive adhesive sheet to a back surface of wafer, as shown
in Fig. 14, wafer W is disposed on retention table 200.
10 Pressure sensitive adhesive sheet 202 consisting of base
sheet 204 and pressure sens_itivé ad.hesive layer 206 is stuck
to back surfacé W3 of the wafer W. 'i’he‘pressure sensitive'
adhesive sheet 202 is cut by rotating upward arranged cutter
210 along the outline (circumference) W4 of the wéfér W.
15 | ‘However, re_cently, the reduction of the thickness of
semiconductor chi]_:;s suchasICcardsis increasinglydemar}ded. .
The demand for semiconductor chips whose thickness has been
reducéd to about 100 - 50 pm from the 'cdnventiqnal about
300 pm is increasing in recent years. For obt’aining such
20 semiconductorchips, it is néeded to produce extremely thin
wafers having the above reduced thickness.
In the use of such extremely thin wafers, there is the
de;_nger of flawing of circumferential portion W4 of the wafer

W or cracking of thel wafer Wat the cutting of the pressure




. (transfer nounted) to 15 a lead frane, ultravio

Wor cracking of the wafer Wat the cutting of the pressure 24 Cctober 2005
sensitive adhesive sheet 202 with the use of the cutter 210. NMoreover, :
there is the sheet stuck at V notch portion provided on249mebsf®  so t hat
there would occur failure in the recognition of wafer alignnment effected
inalater step. For the purpose of avoiding such wafer flaw ng or mafer
cracking, it is also practiced in the prior art to cut.a pressure
sensitive adhesive sheet along the outdine 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 usi gnant ubé AN Bl eHEall 0 PRASIUEB:SENS HE Me: adhesive pSheet as
the pressure sensitive adhesive- sheet. In this die bonding, where, -

e CONdUGHOKeGRLDS (bl ARRE el s LU LR LGN oL ciSe ar Sagle bonded

uItraV|oIe5 EHéa@$ pre§8U£ﬁa§egﬁe#|ve aqu%k%§”§qsgiig§%gﬁﬁf sult phe

adhesi.ve strengt the 0l travi curable pressur € adhesi ve
sheet is | owered. so t ha ln is d. by using suction

col I ets. 205991+ I?tch% wa% T bt %f ‘b%‘ﬁd%rhga $3t§% stfiRcticed to
separately coat_a Igad frame mnth an adhesive and effect die bonding of

seni cor?ductor Chﬂrﬁrpg SRYRIRE 5 et RaAFUGatiel ep 4 lantignepraoober

c;acklng, it is also practiced in the prior art to cut .a
pressuresensitiveadhesivesheetalongtheoutlineofwafér
in a separate étep in advance and stick the cut pressure
sensitive adhesive sheet to a back eurface of the wafer.

i0 Further; in the priqr art, die bonding is carried out
'byusinganultravioletcurablepressureSensitieeadhesive
.sheet as the pressure sensitive édheeive‘sheet. In.this
die bonding, where semiconductor chips cut apart into a
multiplicity of ehips are die bonded (transfer mounted) to

15 a lead‘frame, ultraviolet is'applied to the ultraviolet
cerable pressure eensitive adhesive sheet. As a result, '
the adhesive strength of the ultreviolet curable pressure
sensitive adhesive sheet is lowéred so that die bonding is
precticed by using suction'collets.

50'.‘ Still further, at the time of die bonding, it is
practiced to separately coat a lead frame with aﬁ adhesiVe
éndeffectdiebondingofsemicgnductorchipsontothecoated

.lead frame.




4 5 However, the current situation is that, in any case, another step is
needed.to thereby cause the process to be conplex, briggin about a cost
increase. OBJECT OF THE INVENTION It is an object of thé*@ueselfsinvention
to.provide a ,die bonding sheet sticking apparatus for wafer which,, at
the tinme of die bonding of sem conductor chips onto a lead franme, after

di cing, 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 perfornmed in a continuous and automati c manner w t hout wafer
damagi ng or cracking- It is another object of the present invention to
provi de a nétchadraf, sthekimgrandi eiboadiog shegiaw tin b, thesdise of the
di e bondi ng sheet sticking apparatus. SUMVARY OF THE | NVENTI ON The present

i nvent i anohaerbeespmdenvietdatyi ene oW dausel MhaG, the. abave s obl'ens of
the prior art and attaining .20 the above object. I'n accordance with a

first aspmpled Lidngileninol: Ahebeci snproyided a die bonding sheet
sticking apparatus i'ncluding: a water supply section for accommodati ng

plurality of wafers therein, 24 October 2005 5 '

5 . ' OBJECT OF THE INVENTION

It is an object of the present invention to provide
a-die bonding sheet sticking apparatus for wafer which, af
thé time of dielbdnding of semiconauctoﬁ chips onto a lead
frame, affer dicing, a sequence of steps for stickingéidie

10 bondip.g sheet capable of functioning as an adhesive for die
bonding to a back surface of wafer can be perforhed in a
cdntinu&us and,automatic;manner without-wafer damagiﬁg‘or
crackihg- It 'is another object of the present invention
to provide.a method of sticking a die boﬁding 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 to-ward'

solving the above problems of ﬁhe prior art and atfaining'

20 the above object. In accordance with..a firét aspect of the

invention, there 1is provided a die bonding sheet sticking
';apparatus including:

| a Wéfer supply section for accommodatiﬁg a ﬁlurality.of

wafers therein,




a waf er conveyance section including conveyance .means for taking out a
wafer fromthe wafer supply section and .conveying the wafer, an alignnment
section for positiconing the wafer taken 5 - out fron1th%1m&&éﬁﬁsupp!y
section via the wafer conveyance neans of the wafer conveyance section, a
sheet sticking section for conveying the wafer arranged for given
reference position at the alignment section via conveying neans and for
-sticking a die .bonding 10 sheet to a kack surface of the wafer by heating,
said die bonding. sheet .conprising a release sheet and a base provided
with heat-sensitive adhesive |layer, and a sheet peeling section including

‘sheet peel i ng nmeansief aongeslantg &bet i 6hease whiag! c@hvb%@n@&%@&%ﬂ ng sheet
from 15 the wafer having the die bonding sheet stuck thereto at the sheet

sticking seeki eakingesatnathersheetoft Gk PrSLCL i QM Og(FDéﬂ'-S anfutting
" means cgpable of,lg?ior tg t he sticiing of the d%e %n |n§u§ﬁég% to the

“back surfa : e tting 20 the base-provided wth heat-sensitive
adhesi ve [gggggg?hghgﬁgd%gf%gﬁding sheet in conformty with an outline of

h fer, i I ns..capahl e of cutting the base rovided_mﬁth
e erti i v Sar M AP A AR, Bl Sy ke on S e o A di b

i"na. i i i i stance 24 QOctober 2005 6
bondi n% S_thE ﬁ"%érrrl] t%esggggggsggpj%lfVseerzjtdilc;sn via the wafer conveyance

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 bpnding

10 éheet to a back surface of the wafer by‘heating, said die
bonding sheet._f:omprising arelease sr;eet and a base provided
with heét—sensitivé adhesivé layer, and -

a sheet peeling section including sheet peeling means

.for peeling the release sheet of thé die bonding sheet from
15 ‘ the wafer having the die'bonding sheet stuck thereto at the
sheet sticking. se’ction',- |

wherein the sheet sticking section comprisesf

cutting means capable of, priof to the sticking of the
die borﬁding sheet to the back surface of the wéfef, cutting

- 20 the base provided with heat-sensitive adhesive layer of the
die bo‘nding sheet in conformity with anoutline of the wafer,

said cuttingmeans capable of cutting the base provided

wi"tﬁ heat-sensitive adhesive layer in the direction o'f a

widthof thediebonding sheetwitha spacingof givendistance




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 capabl e of,
‘prior to the sticking of the die bonding sheet to the BHedbei#f¥ace of the
wafer, 5 detaching only the |leaf 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 by said cutting
‘means The above structuring of the apgaratus enables 10 continuously and
automatically carrying out a series of operations including taking out.a
wafer froma wafer cassette wherein a plurality of wafers are

-accommdat ©t,n &l I HURUnd fIr Qs tdOniHg Jéz%ﬂﬁfne&ggghgmgtélﬁ@%% dice bonding

sheet ‘conprising a rel ease sheet and a base provi

heat - sensi { | iV, e he waf.er detaching the

rel ease sﬁ%gﬁﬁggggﬁgCgfgh%%ﬁgﬁkg'%Eeg??génﬁgm%é%&ﬁﬁ%ﬁﬁ??ﬁéopﬁeaRgfer in a

waf er cassette., T die bondi ng sheet also functions not only as a

prot ective tapéfggggﬁéaFBﬁEQHFgﬂF%Fﬁ&a%ﬂfa%%sé”§§”h O&%ﬁ%%F%Ekl?G for die-
bondi ng at hgrtine of die bonding of sem conductor chips to a |lead frane

after dicFﬂ%F Eégéﬁs%p@ﬂénﬂi%h%%hg¥h§hesﬁ@§¥ ToRptTe e aheeVahss. sheet and

a base provided with heat-sensitive adhesive layer. 24 October 2005
Ther ef 8r e A4 ViR redty Fhen ¢4k gRYtoromr Conine spongdnaneededr t boappl y an

adhesive to a lead frane at the tine of
outside the outline of the wafer, of the base provided with

heat—sensitiveadhesi?elayerofthediebondingsheetaftér
_ the cutting by—said cutting means.
The above structuring of the apparatus enables
10 . continuously and automatically carrying out a-seriés of
| operationsincludingtakingcnﬂ;awaferfrom@awafércassette
wherein a plurality.of wafers are accémmodatedf alignment
for positioﬁing 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 reléase-sheet of the die bonding shéet, and P
accommodating the wafer in é wafer céssette‘
The die bonding sheet also functions not only as a
proteétive tape at the.time o’f 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, beéause fhe:iielmanding'
sheet comprises a release sheet and a.base provided with

heat-sensitive adhesive layer.




die bonding. In the present invention., only heating the die bonding sheet
enabl es not only picking up, by suction, 5 sem conductor chips wth the use
of suction collets but -also direct thernoconpre33|on PbPeebarOBecause t he
heat -sensi tive adhesive layer of the die bonding sheet also functions as
an adhesive for a lead frame. Al so, the base provided with heat-sensitive
adhesive 10 layer of the die bonding sheet is cut in conformty with the
outline of wafer before the sticking @f the die bonding sheet to the back
surface of the wafer.. Therefore, there is no danger of flaw ng of a
peripheral portion of wafer -or wafer cracking as experienced at the
cutting of di e Dowmdhyrdb ssheef fairkhtaf contidre bt ibleapt| oft ard ndbr eover,
as different fromthe prior art, it is not needed to cut the die bonding
sheet by ansepad aice appafakhosdhds adyanse 1EUAt Peime i Whd @ ithe gt i cki ng of
the di e bonding sheet to the back surface of the wafer, onIy t he Ieaf

‘portion,  &DsNRSRENG NY THO tBEr birB eAWt $h98,Eh8,0ULL] De,of, ( 1a Legpeof the
Ease prOV|ded mnthnﬁ%at sen5|the gdheswen Oager ?9 ﬂ 5 bonglng sheet

hed h f |eaf
et achi ng Tano il p5PE LD LR BR3P R Nt BPeHER "sur 1 ace

det achi ng neans refore at

h d 0 h f usi bondi ng. bet ween an
Eﬁtf|ﬁe Lortlonéﬁhéggé%ﬂ?ggknéghéPﬁes ee%SHS |W%F%£ ?E%ﬁ%ﬁﬂgﬁﬁoto portion
out si.de )

direct thermocompression bonding because the
heat-sensitive adhesive layer of fhe die bonding sheet also
functions as an adhesive for a lead fréme.
Alsc, the base provided with heat-sensitive adhesive
107 layer of the die bonding sheet is cut in conformity with
the outline of wafer before the stickin'g of the di_e bondiné
sheet -to the back surface of the wafe£h lThereforé, there
is no danger of flawing of a peripheral portion of wafer
-orwafercrackingasexperiencedatthecuttingofdiebonding
15 sheetwithacutterintheprior ar-t . Moreover, as di.fferent |
- ffom the prior art', it is not needed to cut the 'die bonding .
sheet by a separate operétion in advance.
Eurther,priértothestickingofthediebondingsﬁeet
to the back surface of thé wafer, only the leaf‘portion,
20 correqunding to portion'outside the outline of wafer, of
Athebaseprovideiwithheat—éensitiveadheéivelayercjfthe
die bonding sheet after the cutting with the cutting means
is"détached by the use of leaf detaching means. Therefore,

atthestickingofheatedwaferbaqksurfacetothediebonding




the outline of wafer can be avoi ded- Consequently, the rel ease sheet of the
di e bondi ng sheet can be easily detached, 5 w thout any hindrance, fromthe
wafer In an exanpl e enbodi nent, in the die bondi ng sheef4O%heAPhg
~apparatus, the cutting nmeans may conprise: a cutting blade unit including a
cutting blade shaped in conformty with the outline of the wafer and a
cutting to blade provided in the direction 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 bl ade

unit being vertically novable and lifted -upward from under the die boding
sheet s t t.ting 15.blade is brought into contact with the base
pr ovi degh\%@t%ﬁ éﬁaf%%slgﬁlsigw\génggﬁ%%‘f%%n PL/EPE bFE R i @ hEidERG sheet, and
a cuttin gress gﬂit ad %ted,to, uFon lifting of the cutting blade unit
upmard,w%F § &G B HoRGTd CShet T aBRRGARA Y BATabeReceheidie bondi ng
sheet to thereby effect 20 cutting of only the base provided with

heat - sehBPt PYe1188hesi Ve lpayErnofet ke odidedsondpngeghest 1Thi $hst ruct uri ng
enabl es easily and accurately cutting of the base provided wth

heat - sehSi-er§e shdisdsi Vehe djerbaidinhehdiee daorith agssheete iadioagorti on with
an outline identical 24 Cctober 2005 9 with that of the wafer. and the | eaf
. por ti onwgbheespandi hgndtranpert fenmouhei dartke outline of wafer

In an example embodiment, in the di-e lsoncii‘ng sl‘1eet
Sticking apparatus, 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 spacing of givendistance froma rear end portion

of the wafer in_ the direction of conveyante of the Qafer,

the cutting blade unit being vertically movable and lifted

‘upward from under the die bo‘nding sheet so that the cutting

15 bladg is brought into contact with the base provided with
heat-sensitive adﬁesi—ve layer of the die bonding sheet, and .

a cutting press unit adapted té, upon l-‘ifting of the

cutting blade unit ﬁpward, press the die bonding ‘s-heet .

downward from above the die bonding sheet to thereby effect

20 cﬁtting of only the base provided with heat-sensitive
adhesive layer of the die bonding sheet.
This stfucturirig énables easily and éccurately cutting
~of thé' base provided with heat-sensitive adhe.sive laver of

‘the die bonding sheet into portionwith an outline identical



In an exanpl e enbodiment, in the die bonding sheet sticking apparatus, the
| eaf detaching neans 5 may include a tenperature regulating unit capabl e of
cooling or heating the die bonding sheet fromits rel ed$eeled® side at
the time of detaching only the |eaf portion, corresponding to portion
outside the outline of wafer, of the base provided wth heat--sensitive
adhesi ve | ayer of the die bonding sheet 10 For exanple, there can be

menti oned the case wherein the heatg sensitive adhesive |layer of the die
bondi ng sheet is constituted of an epoxy resin while the rel ease sheet of
the die. bonding sheet is constituted of polyethylene terephthal ate (PET)

1f the heathsemwsi tdve tadhegiere ahayeneldeh$ £9P8t LLULSA, OF Xy resin,
t he adherence between the base provided mﬁ? heat - senggt?égdgﬁ esive | ayer

and the toepeaseosheetsmay Beel BGLEased depending on the change of = anbi ent
tenperature to thereby cause it difficult to peel the base provided with

heat - sensi ti v, adReséyand1dy ebmpodigByer , ; { he regyl ating of th tenperature
of di e bondi ng sheet bylioollnﬁjor heatlh% ﬁﬁlcoﬁ orm%d ﬁ?thﬁf

condi ti ostiafkihheash£090di pge Shest d@EQ&EH@%eEBSt he present | ”Ve”t' on
ehables stabilizing the adherence between rel ease sheet and the
As a 24 QOctober 2005 10 result, the peellng

heat §5M8 hes ye éa%t
ofrt re edse s eet THRSHATRFEBISP U IR HeRe Baiscannb ks m wiobbeyi ng- That
I's, the o"’}:dﬁgét?{'ﬁg the die bonding sheet from its release sh
sheet side
atthetlmeofdetachlngonlytheleafportlon correspondlng
: toportlonouLSLdetheoutllneofwafer ofthebaseprov1ded
withheatfsensitiveadhesivelayercﬁfthediebondingSheet,
10. For example, there can be mentioned the case wher-ein
the heat—sensitive adhesive layer of the die bondiﬁg sheet
is constituted of an epoxy resin whilelthe release sheet
of the die.bonding sheet ie constituted of pelyethylene
‘terephthalate (PET) . If’theaheat.sensitivezadheeive layef
15_ is constltuted of an epoxy res;Ln, the adherence between the
Abase prov1ded with heat —sensitive adhesive layer and the
- release sheet may‘be increased depending on the chenge_of
ambient temperature to thereby cause it difficult to peel
the base provided with heat—sensitive adhesive layer.
20 A However, the regulating_of the temperature of die
bonding sheet by'eooling'or‘heating—iﬁ eonfofmity with the
condition of the die bonding sheet accordiﬂg to the present

invention enables stabilizing the adherence between the

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




bet ween the. base provided with heat-sensitive adhesive |layer andthe

rel ease sheet can be stabilized wthout any change 5 thereof, so that only
the | eaf portion, -corresponding to portion outside the2b0¢dberd®of wafer,
of the base provided wth heat-sensitive adhesive |ayer can be easily
peel ed. I n an exanple enbodi nent, in the bonding sheet sticking apparatus,
t.he | eaf detaching neans may 10 include a suction detaching unit adapted '
to, after the cutting by -the cuttimg nmeans, detach only the |eaf portion,
.corresponding to portion outside-the-out-line of wafer, of the base
provided with heat-sensitive adhesive-layer of the die bonding sheet by

“suct i onresomtt héreunder L idd Jhi shet Futklkiengrerables, easidpyet aching only

the leaf portion,. corresponding to portion outside the outlime of wafer,

~of the baisecpravidedhs tinkealr sansi thye aidﬁeéii\gne él‘l%%%rdh%c the di e bonding
di e bondi'ng sheet

sheet. In an exanpl e enbodi nent, in the _ _§?icking
apparat Bst b tiahadeladyng MRana Mo 1nglude. . Lanpy, ng Uil capable of

renmovi hg the |l eaf portion, corresponding to portion rsr o
vl b b 4l 08 SUELLOL A0 PG UL i ine
"emayi ngntbeok$aloPeRLE BN §OLRESRANY B8 LY Ortion Quiside the outline of
| portion outside.the outline of wafer, of the base provided
with heat-sensitive adhesive layér can be easily peeled.
In an example embodiment, in the bonding sheet sticking
apparatus, the leaf detaching means may
10 include a su;tion detaching unit aaapted to, after the
‘cutting by-thg cutting means, detach only the leaf portion,
.éorresponding to pprtion outside the-oﬁtline of wéfer, of
the bage ﬁrovided with heat-sensitive adhesive .layer of the
die bonding sheet by suction from fhereunder. |
-l5i ) Thisstrgcturingenableseasilydetachingonlytheleaf
portion, Correspoﬁding to portion outside the outline of
wafer, of the base prévided with heat-sensitive adhesive
layer of the die bonding sheet.
In an example embodiment, in the die bonding sheet
2 | sticking apparatus, the leaf det;aching means
ﬁay include a-removing uni?-capable 6f-removing the leaf
portion, corresponding to portion outside the outline éf
Qafer} having'been«detéchgclby'the suction detaching unit,

from the suction detaching unit.




i, having been detached by the suction detaching unit, fromthe suction
'ggzgching un?t. .5 In an exan%le enbodi ment, in the die bonding sheet
sti cking apparatus, the suction detaching unit may incl&teédect®®on nmenbers
shaped |i ke a conb, and the renoving unit may include shake down menbers
shaped 10 like a comb which can be inserted ininterstices of the
conbl i ke suction nenbers of the suction detaching unit, so that the | eaf
portion corresponding to portion oltside the outline of wafer, having been
detached by suction .by the conblike suction nenbers of the suction
detaching 15 unit, is renoved fromthe suction detaching unit by inserting
the conbl i ke TSHak & tdowrt weinberenabLeheensimdyi rgmoniihgi Ahthe et erstices of
~ the conblike suction menbers of the suction detaching unit from W
- . ther eundber.t ithi s cotrmestuuridigierables-eas |9t B eHY elut 11ePY Mg 20 the
| eaf portion corresponding to portion outside the outline of wafer, having

been dewacked byvstgtsesm ke ddemcomy tke ssuctdOm A fhslhe suction
detaching unit, frog1the suction gg{achlng unit only iﬁﬁnsertlng t he

: . ST . : t the
conbl i k ak W RITRRLS, 9 5 fepoving unit in the interstices of
24 Cbtogggmzogg %% céhblike%gué?%%ﬁlngnbers of the suction detaching unit

from ther euﬁgeran example embodiment, in the die bonding sheet
| sticking apparatus,
the suction detaching unit may 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 vinterstices of the
comblike suction membe.rs of the suction detachin(j unit,
‘. so that the leafi poition correspondiﬁg to portion
- outside the pu{:line of wafer, havingbeendetachedby suctionr
by the éqmblike suction members of the suction detaching
is gnit, is removed _ﬁrom tﬁe suction detaéhing unit by inserting
the comblike shake; down members of the removinc_} unit in the
intersticeé of the comblike suction members of the suction
detaching unit ffdm thereunder.
‘This structuring enables easily and securely rgmoving
20 theleafportion corresponding-to portionoutside theocutline
of wafer, having been de_tac_hed by suction by the comblike
- suction members of the suction _cﬂletacln.ingunit,f from the
suction detaching unit only by inserting the comblike shaké

down members of the rémoving unit-in the interstices of the




Therefore, failure to renove the | eaf portion fromthe suction detaching
unit can be avoided with the result that continuous operation of the die
bondi ng sheet sticking apparatus of the present invent PP not be
~hindered to thereby attain an enhancenent of.production efficiency In an
exanpl e enbodi nent, in the die bonding sheet 10 sticking apparatus, the
sheet sticking section may include: a nount table adapted to nount the
waf er thereon and including a hegher capable of heating the wafer, and a
sticking press unit capable of pressing the die bonding sheet having been
heated by the nount table downward 15 from above the di e bondi ng sheet so
.as to sbiek itbes baseopvwirdad; Wit Skt i.ve -layer of the die
bondi ng sheet to the back surfg%gﬂg$%?kg§§£ﬁ%%é%?ggggggughfrP e nmount table
Thi s stpdebunag enabl es heating the die bonding sheet .20 and enables

easily and securely sticking the base provided wth heat-sensitive
In an exanpl e

adhesive | t he back surface of he_wafer. ..

enbodinent?¥ﬁ%r%§8r8fép-%ﬁlﬁﬁ§céﬁ%%?ve§i‘%%?ﬁéEﬁﬁﬁéﬁ&f§§9"tﬁ€ennunt table
may prgtrgde ggwgrdh24 October 2005 13 at a peri pheral Zortion thereof to
t her by Br oVl de® & SUth ¥ St &t Baapretded with zhgerpphnétathabortion of the

surface of . wafer by suction,
5 ~continuous opération of the die bonding sheet sticking

apparatus of the present invention would not be hindered

to thereby attain an enhancement of production efficiency.

In an example embodiment, in the die bonding sheet

10 sticking apparatus, the sheet sticking section may include:

a mount table adapted to mount the wafer thereon and .

M :includir‘)g 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 d_ie bonding sheet so as to stick the base.
provicied with he_a£—sénsitive adhesive layer of the dié;
bonding sﬁeet to the back surface of the wafer disposed on
'. the mount— table.
This structuring enables he_atiné; the die bonding sheet
_ .20 and enables easily and securely sticking the base provided
with heat~sensitive adhesive l‘ayer to the back surface of
.the wafer. ‘

In an example embodiment, in the die bonding sheet

sticking apparatus, the mount table may protrude upward



the mount table further including an. air blow space 5 part surrounded by
the suction part and adapted to support the surface of wafer upward from
t hereunder by conpressed air. This structuring enabl es2aQ@dtdi 2485 cont act of
the nount table with the circuit pattern lying on the surface of the 10
waf er, so that damaging of the circuit pattern can be prevented. Further,
the entirety of the wafer is supported upward by conpressed air, so that
the pressing downward by nmeans of jshe sticking press unit at the tinme of
sticking the die bonding sheet would not bring about bubbling between n
the di e bondi ng sheet and the back surface of the wafer and would not

cause wafies RIrAGkIdIG ] Bheakade: i - dapngi xanpl e _enbodi nent, in
t he di e bondi ng sheet gticking aﬁ%aratuggﬁ?ﬁ%ﬂgﬁ?gﬁﬁﬁgE%?ggggﬁﬁit may

i nclude pa-f L% | L greah ’ ving.roller, 20 the fixed roller
capablegbf1}eta?ﬁ%ggt?h%ﬁ%?%?fgﬁgﬁﬁégqsﬁggglg? %£;5§9 PP6%aG§stean1of t he

waf er, & I roll er adapted to be noved downstream to thereby
ef f ect E%igﬁ{§§§5£Q¥%ggﬁie bondi ng sheet to the back surface of the wafer-

24 Cct ober 2%%% 14 B¥ vig;ue of this structuring, the fixed roller retains
the die bonding SREBt GEPASpé&rtnen ipstreansorntabr iatey space

.5 - part surrounded by the suction part and adapted to support
the surface of wafer upward from thereunder by compressed
air.

This structuring enables avolding contact of the mount -
table with the circuit pattern lying on the surface of the
10  wafer, so that damagiﬁg of the circuit pattern can be
pre.vented. Furthei, the enti.rety of the wafer is supported
1upwardtnrcompressed,aif, 50 that;jmepreésihg'downwérd:b?
means of the sticking press urnit at the _time of sticking
lthediebondingsheetwouldnotbrinqaboutbubblingbetween

15 _the die boﬁding.sheeﬁ.ahd the back surface of the wafer and

would not cause ﬁéfer cracking, breakage or damaging.
In an example embodiment, in the die boﬁdiné sﬁéet
sticking apparatus, the sticking press unit may include
a fixed roller and a press moving roller, |
20 - the fixed roller'cgpable;ﬁfretainingvthecﬁjabonding
_sheet at a position upstream of the wafer,-
tﬁe press moving roller adapted to be faoved downstream
to tﬁéreby effect.sticking‘of'the die bonding sheet to the

‘,back surface of the wafer.




while the press noving roller is noved downstream so-that any air between
the back surface of the wafer and the die. bonding sheet is expelled from
t he downstream side. Consequently, trapping of air bet#e€roten¥0back
surface of the wafer and the die bondi ng sheet can be avoi ded. Further, by
~inclini.ng the die bonding sheet, sticking wwth a given tension can be
effected without any winkling. Therefore, .10. the die bonding sheet can
be securely stuck to the back surface of the wafer. In an exanple

enbodi ment, in the die bonding sheet sticking apparatus, the press noving
roller may be provided wth a heating unit. 15 This structuring enables

further heatppgithecde chhens ng-sheetqpymeansx@i rbhe cheatt agnynit of the
press noving roller, so that the base provided with heat-sensitive

adhesi vend ayer 1R/ ey stiuek e thgobackosu f reeasily
and. nore securely.jé In an SXaon8 e%bgdiﬁéﬁfgfg&t%ge%¥§ ﬁ%ﬁ%?ﬁg sheet

sti cki NG, APPANAL U3 JNRSORE! DEELE NG, SECLORONBY IASHUIR A pipUNt 1 able

~adapted to nount "the wafer thereon, ( 1 e nount table
BrotTudlyg uevard s BSL LAY 2l Bort ban L el spL bbby provide o
by SSUCtki)c())rpdilggr[].estgg{]t ié afg:!{geiEgéh%’:ognnglhgdidg%nas@r%iagu bsli%lvé .S pace -
Consequently, trapping of air between the back surface of
thewaferandtﬁediebondingsheetganbeavoided. Eurthe£,
by inclining the die bonding Sﬁeet, sticking with a éiven
tensioncankxaeffectedvﬂthoutanyuuinkliﬂg. Therefore,

10 thediebondingsheetCanbesecurelystucktothebacksurfacé

of the wafer.

In an example embodiment, in the die bondiné sﬁeet
“'sticking apparatus, the preés moving roller may be provided
with a heating unit.

15 j - This étructgring enables further heating the die
bondingsheetbyn@gnsoftheheatingunitOfthepressmoving
roller, so that the base provided with heat-sensitive
adhesive.layer can be stuck to the back surface of the wafer |

.-mOrereasiiy and more securely. - |
20 In an example embodiment in the die bonding sheet

- sticking apparatus, the sheet peeling section may include a

mount table adapted to mount the wafer thereon,




part surrounded by the suction part and adapted to support the surface of
waf er upward from thereunder by conpressed, air. This structuring enables
avoi ding contact of the nmount table with the circuit patPghsri%ing on the
surface of the 1.0 wafer, so that damaging 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 bonding sheet, thers would not occur wafer cracking, : ;
“breakage or damaging. 15 In an exanpl e enbodi nent, in the die bonding ]
sheet sticking apparatus, still further, the sheet peeling nmeans may
include a fixeder alhert antbla paidstoidted agpivagdmyi BY pedlil@ls,5 1 he fixed
roll er capabl e of retaining the die bonding 20 sheet at its downstream
si de, thgopaibnothpeebirngoMoN:PELL0h}EE $qadan t I £4bondi ng
sheet mognd round and sandw ched- g%meen-?H%ﬁ%ﬁgﬁ%Q?gﬁﬁgbénﬁgg%%%an1of the
di e bondj : t . 24 r 5-rel ease sheet of 'the
tBQf¥Eﬁér§BhEQ%1§ 1&50%&%%%%@%98%&%%& erg Suc%}%&ﬁbles

di e bondi ng sheet is peeled fromthe hi's structarin
.peellng the rﬁﬁgaﬁguﬁ@eﬁgbﬂg further including an air blow space

5 part surfounded by the suction part and adapted to support
. the surféce of wafer upward from thereunder by Compressed.
air.
Thi_sr str-ucturing enables avoiding contact of the mount
table with the circuit pattern lying on the surface of the:
10 wafer, -éo that damaging of the circuit pattern can be
p::eyented- Further, the entiréty of the surfacé_of wafer

is supported upward by compressed air, so that, at the tirﬂe

of peeling the release sheet of the die bonding sheet, there
would not occur wafer cracking, breakage or damaging.
s
In an example embodiment, in the die bonding sheet

sticking apparatus, still further, the sheet peeling means may

include a fixed roller and a pair of detaching moving rollers,
the fixed roller capable of re{:aining the dié bonding
20 _shéet— at its downstream side,
the pair of peeling Amovi_ng rollers adaﬁted to have the
die bonding shee.t.wéund round and sandwicfled between them

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



the di e bonding sheet fromthe wafer securely and easily. In accordance
with a second aspect of the invention, there is prOV|ded a net hod of
sticking a die bonding .sheet, conprising: a die bonding %ﬂ%@?ﬂ@ﬁitlng step
conprising, prior to stlcklng of a die bonding sheet conprising a rel ease
sheet '10 and a base provided with heat-sensitive adhesive |ayer to a back
surface of wafer, cutting only the base provided with heat-sensitive '
adhesive layer' of the die bonding sheet in conformty with an outline of .
the wafer, said die bonding sheet cutting step being cutting the 15 base
provided wth heat-sensitive adhesive layer in the direction of a width of

the di e bohding siheet of thhea dSpationdiiRf giawn idi F)‘é%’l%% fel %?r? gplear end
portion of the wafer in the direction of carry o he wafer so as to form

“a leaf wpofréion; and 20 a | eaf detaching step conprising detachlng only the

| eaf portion, corresponding to portion outside the outline of the wafer, of

t he base provyled i.ve_adhesiv of the die bonding
sheet after t he CSP?PQt%ﬁ%&ﬁfgﬁgbéﬁg;Bon fﬂa'g% é%séﬁFﬁ?ﬁ&efﬁéﬁf 24 COct ober
2005 17 43, eﬁgg d@% geL S%ICKI steg conprising, after the cutting in
confornlty Wt |ne of Tte f%? Fh S?ﬁﬁrﬁﬂé'%ﬁﬁdﬁﬁgléheet cutting

stepsand further after t he
_ _ In accordance with a second aspect of the invention,

there is provided a method of sticking a die bonding sheet,
comprising: |
a die bonding sheet _;utting 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
~ @ back surface of wafer, cutting on}_y the base provided with
heat-sensitive adhesive layer of _the dié boﬁding sheet in
conformity with an outline of the wafer,
said die bonding sheet cuttlnq step being cutting the
15 base provided w1th heat sensitive adhesive layer in the
dlrectlon of a w1dth of the die bondlng sheet with a spac1ng
of given distance from a rear end portion of the wafer in
- the direction of carry of the wafer so as to form a lea%
portion; and |
S 20 ' a,leaf detaching step comprising detaching only thé
l.eaf. portion, corresponding to portion oﬁ_tside the outline
of the wafer, of the base provided with heat—,sensitive
adheéive layer of the die bonding sheet éfter the cutting

in the die bonding sheet cutting step,




detaching of only the leaf portion,.corresponding to portion 5 outside the
outline of the wafer, of the base provided with heat-sensitive adhesive

| ayer of the die bonding sheet, sticking the base proVﬁ&E&bﬂf -
heat --sensitive. adhesive [ayer of die bonding sheet which has an outline
conformng to that of the wafer, while heating, to the back surface to of
the wafer, and a sheet peeling step conprising peeling the rel ease sheet
of the die bonding sheet fromthe waf& having the die bonding sheet stuck
thereto in the die bonding sheet sticking step. iSIn this nmethod, the die
bondi ng sheet functions not only as a protective -tape at the tinme of
~dicing but al so=adia predisw etserisistiivekiaghesiepe choprdisé nhondifrgrat . t he
time of die bonding of sem conductor chips to. -a lead frane after dicing,
because t hehdieitaindj ig shacbrmooprises thd eheasae20r sheetyand- ahase
provided with heat-sensitive adhesive |ayer. Therefore, as different from

the prior @id . did Béndinlg Jpeded i NP N 38k ¥B 02 tkeadhLr ane at
the tinme of die bonding. In the present invention, only heating the die

bondi ng shesiaanak) 8% diply PALY RICKL0L 4P, BYBUELLANNG2Y (XLObEL, 2005 18

.sem conductor chips with"the use of suction co I'rect

o ToSCTTABSS A0 L0, S JBEBRSS PLRYEL R ISPL BRI e
heat-sensitive adhesive layer of the die bonding sheet,
sticking the base provided with heatwsensitive«adhesive
layer of die bonding sheet which has an outline conforming
to that of‘the wafer, while heating, ;o the back surface

10 of the wafer, an&

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

15 ' .In.this_method, the die bonding sheet functions not
oﬁly as a protective-tape at the time of dicing but also
as a pressuré sensitive adhesive for die bondi_ng at the time
of die bonding of semiconductor chips to a lead frame after
,dicing, because the die bon@ing sheet compriées-a release

20 sheetandabaseprovidedwithheat-sensitiveadhesive layer.

Therefore, as different from the priér art, it is ﬁot
needed to paste én 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,




functions as an adhesive for a lead.frane. Also,- the base provided with
heat - sensi tive adhesive |ayer of the die bonding sheet is oqut in
conformty with the outline of wafer before the sticki APBA® di-6
bondi ng sheet to the back surface of the wafer- Therefore, there is no
danger of flawi ng of a peripheral portion of wafer 10 or wafer cracking as
experienced at the cutting of die bonding sheet with a cutter in the prior
art- Moreover, as different fromtheyprior art, it is not needed to cut

t he di e bondi ng sheet- by anot her operation in advance. Further, prior to
the sticking of the die bonding sheet 15 to the back surface of the wafer,

only the |eahipentiioborOTiIRSPOBHItIE &9 RAT 11,00 OMtShde =g aytlLi ne of
wafer, of the base provided with heat-sensitive adhesive layer of the die

bondi ng shgeteaf trele e Ad NG 4N Ut o detached .in the

| eaf detachiﬁz steg. Thé%g%ore, atb%ﬂglgpﬁ%ﬁgﬁﬁﬁ%?ﬂﬁégEgﬁpﬁgyégegack )

surface t e | i S -any, fusio ondi.ng between an outline

portion o?w% ehgﬁgf%%%%ﬁggfﬁégﬁgg?lg%rEﬂgﬁ?8%#35%§6ﬁgﬁﬁﬁhf5153??Fon out si de

the outling of wafer_ can be.avoided, Consequently, the 24 COctober 2005 19
igu ctio as,. an @

rel ease shedtc orothe Ui 2 bdRATAG ShERT 2ah®BR BE3TPy detached, without any

-hindrsnce, fromthe $@fer. BRI EF, DESCRI PTI ON OF THE DRAWNG 5 Fig. 1 is a
pl an view show’HgFYh& EnPRPEIRTBf 1¢#d Higimheat-sensitive adhesive

laye;‘ of the die bondingisheet is ecut in conformity_ with
the outline of wafer béfore the sticking oflthe die bdndincj
sheet to the back surface of the wafer. Therefore, there
is no danqer"of flawing of a peripheral portion of wafer_
10 orwafercrackingaséxperiencedat the cuttingof die bonding
shéet_wif_h acutter in the= prior art. Moreover, asdifferent
.fror& the prior art, it is not needed to. cut the die bonding
sheet by another operation in édvance.
Further, prior to the sticking of the die bonding sf;eet
15 to the back surface of the wafer, only the leaf portion,
'corresponding to éort‘:-ién outs.ide-the outline of wafer, of B
the base provided with heat-sensitive adhesive layer of the
die bonding sheet after lthe cutting in the cutting step is
detached in the leaf ‘deta.ching step. Therefore, at the
20 sticking of heated wafer back surface to the die anding'
sheet, any fusion bonding between an outline portion of the
| wafgr and ﬁhe leaf ?ortion cofreSponding to portion cutside

the outline of wafer can be -avoided. Consequently, the




of die bonding sheet sticking apparatus according to the present
invention; Fig. 2 is a view of the die bonding sheet sticking _ apparatus of
Fig. 1 taken in the direction of the arrow along 10 th%“WWﬁ@ZW¥PII 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 arrowlll 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 schemgyic perspective view for explaining
~the action of die bonding sheet sticking apparatus according the present
invention; Fig. 6 is a front view of the sheet cutting section. 20 of die
bondi ng s | Gkl - D j r i hvention; Fig. 7
is a side?%e%gﬁ%%%%%%gOgﬁgg{&%%?gﬁﬁgg g% ]6%8%§BSE¥§S§§?§%E£%%?Ober 2005 20
8 is a sc tl ecti,onal vi ew for expl ai ni the action of the sticking
press sec?ﬁgﬁog% %éylﬁéﬁﬁﬁﬂf% eelﬂxgﬁﬁ% ﬂﬁﬁﬂgbparatus according to the .
present invention; Fig. 9 is 'a schematic sectional view for explaining .5
the action of the sheet cutting section of die bonding sheet sticking

appar atus according to the Bresent i nvention;
BRIEF DESCRIPTION OF THE DRAWING

5  Fig. 1lis a plan view showing the entirety of one form
of die bonding sheet sticking appafatus according to the
present invention;

Fig. 2 is a view of the die bonding sheet sticking
apparatus of Fig. 1 taken-in the direction of the arrow along

16 the line II-II of Fig. 1;

Fig. 3 is a side ‘view of the di_e bonding sheet sticking
apparatus of Fig. i taken in the directibnxof.tﬁe_arrow ITY
of Fig. 1;

Fig, 4 is a partial enlargéd'sectional view of die

15 'bqnding sheet for use in the present invention;

Fig. 5 is a séheﬁatic:perspéctive view for explaining .
theactioncﬁfdiebondingsheetstickingapparatusaccofding
to the present invention;

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

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

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

Fig. 6;




. Fig. 10 is a schematic sectional vi ew for expl ai-ning the action of the

sheet peeling section of die bonding sheet sticking ap at us cording to
t he prESent ?nvention; 0 Fig. 11 is a schematic sectio%gé“@?%ﬁﬁfor
‘explaining the action of detaching a |leaf portion of die bonding sheet
wi'th the use of |eaf detaching unit according to the present invention; _
Fig. 12 is a schematic top view for explaining the action 15 . of detaching
~a leaf portion of die bonding sheet wdh the use of |eaf detaching unit
according to the present invention; Fig. 13 is-a schematic sectional view
for explaining the action of scrapping a |eaf portion of die bonding sheet
20 with the userdd. réennyiang dhunia ttice YN H0 thewreserkphBVenhion; and
Fig. 14 is a schematic sectional view for explaining .the method of

sticking tige GRAVGALI PBAL I RISIHLHSE0SIddME o RGPS VS SIES] sﬁéétOCt ober
2005 21 In the drawi ngs: 1: sticking-apparatus (di e bondi ng sheet stacking

appar at US)sti'@ki#dg]ea;?;\Sl?é'P%@@s Sheebraing?ty f: LELEASE $RGELci3n;
heat - sensi tive adhesive I ayer,
' Fig. 9 is a schematic sectional view for explaining
5 .theactionoftjmasheetcuttingsectioncﬁfdiebondingsheet
sticking apparatus according to the preseﬁt.inventéon;

‘Fig. 10 is a schematic sectional view for ekplaining
theactimﬂofthesheetpeelingsectimnbfdiebondingsheet
sticking.apparatus according to the present invention:

10 'Fig- 11 is a schematic sectional view for explaining

‘ the actiOn.of(ietaching=a,leaf'portion of die bpnaing sheet

with the ﬁse of leaf detaching unit ac‘cc;rding to the present
invention;

'Fig-12isaschematictopViewforexplaimingtheaction

15 of detaching‘é leaf portion of die bonding shéet with the
use of leaf detacﬁiﬁg unit according to fhe present o
: inventioﬁ;

Fig. 13 is a schematic sectional view for explaining

the action of scrapping a lea_lf. portion of die bonding sheet
. 20 with the use of removing unit according to the present
invention; aﬁd

Fig. 14 is a schematic sectional View for explaining

the method of sticking the conventional pressure sensitive

'_adhésive sheet.




6: base, 7: heat-sensitive adhesive base materi al (basé provided with

heat - sensi ti ve adhesive |ayer), 10 7A:, leaf portion, 10: wafer supply
section, 12: wafer carrier, 14: lift driving notor, 162*8dher 98} ew
mechani.sm 15. 20: wafer conveyance section, 22: nobile arm. 24: suction
~menber, 30: alignnent section, 32: turn table, 20 40: sheet sticking
section., 42: nount table, 44: sheet feeding section, 45: wafer heating
sticking unit, 46: sheet cutting section, 24 Cctober 2005 22 48: sticking

press section, 50: sheet detaching section, 60: guide rail, 62: supply
roller, 64: guide roller, '
In the drawings:
1: sticking.apparatus (die bonding-sheet sticking
apparatus), |
2: die bonding sheet,
5 _ ) 4A, 4B: release sheet,
5: heat-sensitive adhesive layer,
6: bése,
7: heat—sensitive'adhesive bése material {base
provided with heat—sensifive adhesive lavyer),
;0 7A: leaf portion,
10: wafer supply section,
12: wafer carrier,
" 14:-1lift driving motor,
16: ball screw mechanism, -
15 - 20: wafer conveyance section,
22: mobile aim,-
24: suction member,
30: alignment Sectién,
32: turn table,
20 ‘ 40: sheet sticking section,
42: mount table,
44: sheet feeding section,
45: wafer heating sticking unit,

46: sheet cutting section,




66: separating rollér, 68: tension roller, 70: cutting/sticking posi ti on,
72: guide roller, to 75: release material w nding section, 76: cutting
bl ade unit, 78: cutting blade, -80: guide rail, 82: she&OwbeZ0%y press

unit, 15 84: cutting press roller, 86: guide rail,. 88: cut, 90:
cylinder, 92: suction part, 94, 126: air blow space part, .96: air supply
pi pe, 98: cylinder, 102: fixed roller, 104: press noving roller, 24 ‘

Cct ober 2005 23 108, 110: peeling novifg roller (sheet peeling neans),
112: fixed roller (sheet peeling neans), 114: residue w nding section,

116: peeling table, 5 118: guide rail,
: ' 48: sticking press section,
50: sheet detaching section,
60: guide rail,
62: supply roller,
5 ' 64: guide rollér,
66: separating roller,
68; tension rgller,
70: cutting/sticking position,
72: guide roller,
10 75: release‘material winding section,
76: cutting blade unit,
- 78: cﬁtting blade,
80: guide xail,

82: sheet cutting press unit,

15 84: cutting press roller,
86: guide raii,- | ' |
88: cut,

90: cylinder,
92: suction part,‘
20 94, 126: aif blow space part,
96: air supply pipe,
'  98:-cyliﬁder,
102: fixed roller,

104:_press moving roller,




~120: cylinder nmechanism 122: suction part, 124: air supply pipe, 140:

| eaf detaching unit, 10 142: suction section (|eaf detaching neans), 144:
suction support member (|eaf detaching neans), 148. su%%%ﬁ%“ﬁ&& (1 eaf |
det achi ng- means), 160 cooling unit (tenperature regulating unit), 162: fan
- section, 15 .164: contact section,  180: renoving unit, 182: shake down
arm - 200: retention table, 202: pressure sensitive adhesive sheet, 20 204:
base sheet, 206: pressure sensitive amhesive |layer, 210: cutter, W"

wafer,- .W.: circunferential portion, 24 Cctober 2005 24 W2: surface, WB:
back surface, and L: given distance. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
" Enbodi ments of Iﬁl@, Randi pge shegtostingkt Sl @PR8hakdeecling means) ,
:112: fixed roller (sheet peeling means),
114: residué winding section,
116: peeling table,
5 | - 118: guide ;ail,
.120: cylinder mechanism,
.122: suction part,
124: air supply pipe,
140: leaf detaching unit,
10 142: suction section (leaf detaching means),
144: suction suppqrt member (leaf detaching meéns),
148: suction pad (leaf detachin§~means),
160: cooling unit_(temperature regulating unit),
162: fan section,
15,  164: contact section,
180: removiné urpit, ' ' "
182:-shake down arm, | |
' 260: retention tabie,
202: pressure sensitive adhesiveAsheet,
20 204: bése sheet,
206: pressure sensitive adhesive layer,
210: cutter,
W: wafer,

;le circumferential portion,




.according to the present invention will be described below wth reference
to the appended drawings Fig- 1 is a plan view showing the entirety of one
form 10 of die bonding sheet sticking apparatus accor d?igeteber 200 present
invention. Fig. 2 is a view of the die bonding sheet sticking apparatus of

Fig. | taken in the direction of the arrow along the line Il-1l of Fig. 1.
Fig. 3 1s a side view of the die bonding sheet sticking apparatus of Fig.
| taken 15 in the direction of the agpyow |1l of Fig. 1. Referring to Fig.

1'; nuneral 1 generally designates one form of die bonding sheet sticking
apparatus for sem conductor wafer (hereinafter sinply referred to as

.. sticking appargtussdr¥aaegording to the present invention. 20 . The
sticking apparatus 1, referring to Fig. 1, includes wafer supply section
10 wherein a plwgalgggkoguyg%gés %égre accommodat ed, wafer conveyance
section 20 whi ch conveys waférs accommodated in the wafer supply section
10, and. alig nt sect&qn¥30 whi ch positions the wafers Wtaken out 24

COct ober 2005 2 Trom the wa %?C%Upply section 10 by the wafer conveyance

-section 20. The sticking apparatus 1 further includes sheet sticking

secti.on 40 for sticking a sheet (hereinafter referred to as "di e bonding
Sheet 2") to back surface WB énanel , surface not provided with a circuit
patterd) of each OPEthELERfREICEYRALPHGOBBHE pBSYENBHAM by t he al i gnnent

- Embodiments of die bonding sheet sticking appératus

according to the present iﬁvention will be described below_
wifh reference to the appended drawings.

Fig. 1 is a plan view showing the entirety of one form

.10 of die 'bonding sheet sticking apparatus according to the
' prgsent invention. Fig. 2is aviewof thedie bonding sheet
sticking apparatus of Fig. 1 taken ip £he direétion 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 toi Fig. 1, numeral 1 generally designates
one form of die bonding sheet sticking apparatus for
semicdnductor wafer (hereinafter' simply referred to as
A."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
accqmmodated, wafer conveyaﬁce section 20 which conveys

, wéfers W accommodated in the wafef supply section 10, and..

alignment section 30 which positions the wafers W taken out




ection 30. This die bonding sheet-2 is produced by, as shown in Fig. 4,
;?gbiding.a base havi ng hea?-sensitive adhesive layers on its both S|d§s
(hereinafter referred to 10 as "heat-sensitive adhesi ve2tfdg®criterial 7")
and - superposing rel ease sheets to the heat-sensitive adhesive |ayers.
Still further, the sticking apparatus | includes sheet peeling section 50
whi ch peels the rel ease sheet 4 - (4A) of the die bonding sheet 2 fromthe

- wafers Whaving 15. the die bonding sheet 2 stuck thereto by the sheet

sticking -section 40. Wth respect to the above die bonding sheet 2, it can

im PET
- be produced from for exanple, a base 6 of a polyimde (Pl) , PE
(pol yet hyl £nm tatephifial shgloIesidutalon hg bikendnda20.neghssengitive
adhesive layers 5 of a polyimde resin. Alsd, it can be produced froma

. . . . _ . ol ease

heat - sensi i lhesi vedase ik .719{1 n Xy. resin and re

sheet s ofE%E¥gi?golyethylengctg?ggﬁkﬁgfgie .%Ii%pﬁgjgygégﬁ?iitigzﬁl8865 ;ge

di e bondi she; .S i dnted thereto, a any die . ( .

bondi ng skrl%elt qué:gan% Cztllﬁddda?(%%nsgt%% e c%n%??%%s(%e]b%%‘éafﬁ‘?ﬁw ded with
in Figs. 1 and 3, wafer carrier

- it [ s . ho F _

: ?3g$e?eQZP%§%SG%%£§%%%%Z ?ﬁgaéPB l§§p6ﬁ9960§ WhePePachater5agedid piled 5

" :one upon another and accommodat ed (not shown) is detachably disposed in the
P UpAIySdch GHETG5EonRE PEOBEdgey FRERI fycircuit pattern) of

waf er Supply"s
' each of the wafers W having been positibned by the alignment
section 30. This die bonding sheet-2 is produced by, aé
shown in Fig. 4, providing a base having heat—sensitive
adhesive layers on its both sides {(hereinafter referred to
-_10 as "heat-sensitive adhesive‘ba_se material 7") énd
superposing release sheets to the heat-sensitive adhesive
le;yers- S£ill fufthei't', the stiéking a:pparatus 1 includes
sheet peeling section 50 which peels the release sheet 4
(42) of the die bonding sheét 2 from the wafers W having
15 7_ the die bonding sheet 2 stuck thereto by the sheet sticking
seétion 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—sensitiveadhesivelayers5cniapolyimideresin. Also,
it can be produced from a heat—sénsitive adhesive base
material 7 of an epoxy resin and release sheets of PET

(pélyethylene terephthalate). In the p'rese_ht invention,

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




novabl e by nmeans of a driving unit conposed of, for exanple, lift driving
notor .14 and bal | screw nechanism 16. The wafer carrier 12 in its inside
is prévided with a plurality of 10 -shel ves having protFﬁ@@ﬂFﬁﬁB?tlons (not
shown) on which a plurality of wafers Ware acconmodated. 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 sugply section 10 is provided with a
waf er detecting sensor (for exanple, light transm ssion type or light-
reflection type sensor) , not shown, so. that, with respect to waf ers W
the shelf posiiigmnaumBtanthe. uban £e1dghected, b sensop uli e _
vertically moving the 20 wafer carrier 127 I'n the er supp y-seqtloE_lo,
waler SuPRbioPOXANPlEh TnURLELanal £1pLI 24,000, UNED APOLNET Wi LD, o Cushon

sheet for protecting the circurt surtace I nterpo Bet ween nei ghbori ng
t he wafer

b . t gber 05 As shown in Fig. 1, .
2@2323aﬁgg s:cggg%hf%%'%@ngfgfSngﬂﬁggob%ﬁ§%5§ﬁﬁ§j§§h3Wﬁﬁﬁ%iS?{fﬁlt|shgff)
i 22.,.This robot is so constructed that, by neans of e nobile
2??711 |2§ ?Lvergsv\sléef]e)r gz\sl\PEaHagngBHVBigob%t%?W R IemifeMarerrslppl y section
10, the alignnent section 30, nount table 42 and the sheet peeling section

50 in the ¥EYHBRBSN U %0 3B Hededatedvgot1yhavin) 4 deidicatletyin Fig. 1.

disposed inthewafer supply section 10 so é}s tobevertically

movable by means of a driving unit composed of, for'exa\mple,-
liftdrivingmotor 14 and ball screwmechanism16. Thewafer
carrier 12 in its inside is provided with a plurality of

10 -shelves having protrrgdent portions (not shown) on wh‘ich a |
plurality of wafers W are a_ccommodéted, In Fig. 3,- there
‘are shown vertically arraﬁéed two wafer carriers 12 which
are alternately used in order to continuou.sly carry out the
operation of the sticking apparatus I.

15 Further, trh<_a wafer supply sectioﬁ 10 is provided with
a Qafer dgtec‘ting éensOr (for example, light transmission
type or light reflection type sensor), not shown, so that,
with réspect to wafers W, the shelf position, number, etc.
can be .detec_ted by the éenso_r while vertically moving the

20 v;'afer carrier 12. In the wafer supply'section—lo, wafer
supply box wherein wa_fefs aré piled one upo.n another with
a cushion sheet for pr’otecting thecircuit surface interposed

between neighboring wafers can be used.




The nobile arm 22 at its distal end is provided with suction nenber 24
which is connected to a vacuum source, 10 not shown. Each wafer Wcan be
fixed on the nobile arm22 by' negative pressure sucti &O®Per@%hs of the
suction nenber 24_ The wafer conveyance section 20 of the above
construction detects the shelf position, nunber, etc. with 15 respect to
~wafers Waccommodated. in the wafer carrier 12 of the wafer supply section
10. The wafer conveyance section 20 ix% vertically noved dependi ng on t he
~detection results and takes out each wafer Waccommdated on shelves in-
the wafer carrier 12, as indicated by doubl e headed arrow (1) 20 in Fig.

1, by effectingasushben Lhxing.thereed byrarans,el,ihes sucti o, meyber 24 of
the mobile arm 22. Each wafer Wtaken out fromthe wafer supply Section 10

Wi s CLbaLLESUSEaceouRc faphey I ONuLYSd N ke pUELEOR  EDOT 24

provi?ed on the SiSt?I end of thfhe al_enargl Cetion 30 which conduct s
ng?fpga{ﬁgrgga%hfg?ﬁ3§%§b§§a%%Eg?cgﬁgkgﬁggﬁgegg?ﬂ1%ﬁ’@ﬁ@?fﬁﬂfgﬁﬁ%g ggnsor
ot shown. TOHbT BCTEnaR or FERUATT SR 1 Aohedit COREH] g o poritpher al
- part fs(_?r n%gle iw%tf%rasggt)fr)f;r%r(]—:‘tctljjor;aelg?ry}jeggiférlnggngrse?:t\:i{orxlloé(():,h mount
| - | table 42 and the sheet peeling section 50 in the sequence
of double headeci arrows {1) to {(4) -iﬁ_ciicated in Flg 17.
The mobile arm 22 at its distal end is provided with
suction member 24 which is connected to a vacuum source,
16 not shown. Each wafer W can be fixed on the mobile arm 22
. -by'negative pressure suct'ion by means of the suctioﬁ member‘
e S : :
The wafer conveyance section 20 of the above
construction detects the shelf position, numb‘er,r etc. with
15 respect.to wafer_s W accommodated in the wafer carrier 12
of thewafer s'upply—section 10. The wa_fer con{reyance section
20 is ve_rticéily moved depending on the detection J;esults
and takes out each wafer W accommodated on shelx_res in the
wafer carrier 12, as indi.cated by doublé headed arrow {1)
20 1in Fig. 1, by effecting suction fixing thereof 5y mé_ans <.3-f
the sucti.on member 24 of the mobile arm 22.
Each wafer W taken out from the wafer sup'ply sectioﬁ

l0withits circuit surface up is suction fized on the suction

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




part provided on each wafer W not shown, as a reference part while
rotating the wafer W and alignnent (positioning) 10 of the wafer Wis
effected on the basis of detection results. After the &deibet20@n
ofalignnment in the alignnment section 30, suction of the turn table 32 is
canceled, -and the wafer Wis suction fixed on the nobile arm 22. Further,
a reversing nmechani sm not shown, provided in the nobile 15 arm 22 turns
the wafer W 180 upside down. The wafer, Wwith its back surface up is
conveyed to the nount table 42 of water heating sticking unit 45 of sheet
.sticking section 40 which sticks die bonding sheet 2 to the back surface

waf er %ﬁ&%rmgfgﬂsg&yt%wlt%hﬁ%agﬁdo%ftlhgv (13) 0 Fi %ﬁatﬁgfgi)thlhe

sheet sticking section 4 as shown

.wafer heati stickin t 45 ich, recei al i gned mafer W havi ng been
conveyed b%/{)]t &t Cﬁ%bl?'gd {F?n%s P HR? | © fh %e"ﬂ%ﬁ“@é% Fedthoon 40

i ncludes 24 ¢ ober 2005 29 sheet feedln section 44 which feeds die

bondi ng shB¥P5e adheet (@6t LPAGCated by 88‘1%?01}*16%@@@ ameowi € )bdndi ng sheet
2 and sticking press section 48 which sticks the die bonding sheet 2 to

t he back s@&gacg )of wafer W 5 In the wafer heating sticking unit 45, the
-waf er Whaving been conveyed by the nobile arm22 is transferred on the
mount Habl e 42 BEnd-lelal tdreneoh dycsieni 80, Theensuni habl ghown,

detects an orientation flat plar_t consisting of a peripheral
_part formed into a straight line configuratién,gréaV’notch
part provided on each wafer W, not shown, as a refe;ehce
partwhilerotatingthewaferw,andalignment(positioning)"
.1{.) of the wafer Wis effected on the basis of detection results.
After -the completion of alignment in the alignment -
.éection 30, suctionrbf the tufn table 32 is canceled, aﬁﬁ
the wafer W is suction fixed on the mobile arm 22 .. Further,
a reversing mechénism, not shown, provided in the mobile
15 arm 22 turns the wafer W 180° upside down. .The wafer Wwith
‘its back surface ﬁp is conveyed to the mount table 42 of ;
‘wafer heating-stiéking uhit 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 sectioﬁ 40, as shown in Figs. 1,
2 and 5, includes the wafer heating sticking unit 45 which
reéeives aligned wafer W having beeﬁ conveyed by the mobile

arm '2_2- Further, the sheet sticking section 40 includes




42 is so constructed that, as shown in Figs. 1, 2 and 5, it can nove
-between waiting position 41 (position where .10 transfer of wafer Wis
effected; position indicated by dotted line in Fig. 5)2HPbeP®ki ng
‘position (position indicated by. full line in Fig. 5) along guide rail 60,
-as indicated by double headed arrow A, by neans of a driving nechani sm such
as cylinder nmechanism, not shown. 15 In the sheet feeding section 44, the
di e bonding sheet 2 is wound round ggpply roller 62 as shown in Figs. 2
and 5. The die bonding sheet 2 fed fromthe supply roller 62 is passed by
means of guide roller 64, separating roller 66 and tension roller 68

al d i i 0 k ng/ st ckind i f. 0. .T I _

Choot 4B oo Gonar oo cheaon2 o rRhETA ST (i BB 5 s deparati ng
|1 66 wWth the. r |t that h I t 4B is s ted f th

(e bondi RULEie6h L5 S PBBEr 02085 ot 8" Cuhe IEopiaPBOch BloRGe Sheet 4B | s

gui-ded by guide roller 72 and wound around. rel ease material w nding
section 7% 2NYSEA FHEBPFE 8IS Ao 7y s§heke thadigneonding
cutting/sticking position 70, at the sheet cutting section 5 46, cutting
bl ade uniﬁh?ﬁt(%iép henhiaerk issigip st ruafed Was to be vertical ly .novabl e
-along guide rail 74 ascends from under the die bonding sheet 2 as
i ndi cat ed by t Ae tdwuhEer headédgastovk Bag shétrMisngthewkfgr Wwehawthug, cutting
ol ade been'con'veyed by the mobile arm 22 is transferred on the
mount table 42 and held thereon by suction. The mount table
42 is so constructed that, as shown in F_igs. 1, 2 and 5,
it can move between wéiting position 41 (position where
10 transferofwaferWiseffected; posi.tion indicated by dotted
line in Fig. 5) andA sticking position (position indicated
by full line in Fig. 5} along guide rail 60, as indicéted
by double headed arrow A, by means of a drivilng mechanism
such as cylinder mechanism, not shown.
5 _ In the sheet feeding. section 44, the die bonding sheet
2 is wound round s_upply roller 62 as shown in Figs. 2 and P
| 5. The die bonding sheet 2 fed from the supply roller 62
is passed by means of‘guide rdiler 64, separa.tirng roller
66 and tension rollgr 68 arranged in this sequence to
20 cutting/sticking position 70.
The release sheet 4B of die bonding éheet 2 is sharply

folded back by the s_epérating roller 66 with the result that

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




78a provided in conformty with the outline of wafer Wand 10 cutting bl ade
78b provided with a spacing of given distance L fromthe rear end of wafer
Win the direction of conveyance of wafer Wand arrangeé! P#ober?€0%i r ect i on
of wdth of the die bonding sheet 2, ascend to such a position that the
cutting blades 78a, 78b are brought into contact with heat--sensitive 15
adhesi ve base material 7 of the die bonding sheet 2. At the sane tine, as
shown in Figs. 6 and 7, sheet cutting, press unit 82 which is vertically
novabl e al ong guide rail 80 noves downward, and cutting press roller 84

di sposed under the sheet cutting press unit 82 noves along guide rail 86
.20 - in the dipnectd I i . H I jcular to the

di rection of :‘I‘E%dfig%%QE%%??%gﬁdﬁénghéﬁge@ %g%ﬁ%&?g%}ge ?ﬁelgire bondi ng

heet 2 i r_es rd fr ve _the.die bonding sheet 2,- and the
-ﬁeat-sen;?¥$5§§§a ﬁg@?@%ﬁﬁggﬁr%g%%%%é a%egﬁa hglagénggﬁﬁFﬁéoghgét 2 is cut

24 Cctober 2005 31 means. of. the cutting blade 78a in conformty with the
outline of waf 2}@0@ tb%‘et b ot %[ﬁ banding ghedf shPr1yhel so, "at the -

sane tine, the heat-sensitive adhesive base material 7 of the die bonding
sheet 2 i SUSHWY SIS "B PEFITRETC (Y t iatgt be sdeeetspuLl ingesettéoni on of
W dth of the die bonding sheet 2 and with a spacing of given distance L
~from the A&arcBRrBipE REEdF Wit ThéFdir eR) ivdri Of icasoyiogstofichafier Wt o
thereby formcut 88b (Figs- 9 and 11). :
as to be vertically movable along guide rail 74 ascends from
under the die bonding sheet 2 as indicated by the doﬁbl'e
headed arrow B referring toc Fig. 5. Thus, cutting blade
78a provided in conformity'with,the outline of wafer W and
10 _'cutting blade 78b provided with a spacing of gix}en distance
L from the rear end of wafer W in the direction of conveyance
of wafer W and arranged in th;a 'directli‘on Q;f' widt_h of thé
_diebondingsheetZ,ascendtosuchapositionthatthecutting
blades 78a, 78b are brought into contact with heat-sensitive
15 -adhesive base material 7 of the die bonding sheet 2.
At the same tir-ne, as shown in Figs. 6 and 7, sheet cut£in§ .
press unit 82 which is vertidally ﬁovabl_e alohg guide rail
80 movés downward, and cutti_ng press roller 84 diqused under
the sheet cutting press unit 82 moves along guide rail 86
20 - iﬁ the direction C, nanely, 'in the diréction perp-endic'ular
to the direction of eredi-ng of die bonding sheé‘t 2. As. a
fesult, the die bonding sheet 2 is prc—_:ssed downward from

above the die bonding sheet 2, and the heat—sensitivé

‘adhesive base material 7 of the die bondinrg sheet 2 is cut




This given distance L is not particularly linmted as to. long as it is
easy to, as described later, detach |eaf portion 7A, corresponding to
.portion outside the outline of wafer W of base 6 provPtiedobes20¢ ‘
heat - sensi tive adhesive layer .5 by nmeans of |eaf detaching unit 140. For
the accurate depth of these cuts 88a, 88b, the degree 15 of |lifting of the
cutting blade unit 76 is regulated by driving .of, for exanple, cylinder
- 90 or a servonotor Furthernore, at the sane tine, the nount table 42 is

pl aced at the waiting position 41 (po@ition indicated by dotted line in
Fig. . 5 . . 20" Upon providing the heat-sensitive adhesive base materi al

.7 of die honding sheet .2 wth cut 88 jn_conformty with the outline of
-~ wafer W t “Eﬁﬁqﬁ r@ﬁ%é:‘iﬁﬁlt“g che v dd FORfwadt vab itthe thame ti ne,

the cutting press roller 84 is also returned to original position. 24
Cct ober 2005 BNASLSHIGATIYh LR GRergby frrahguiB8a He iasaf 2 dethdRiing uni t
140 noves to. the cutting/sticking position 70. This |eaf detaching unit
140, as shown ik gt Theamdmel Zinenclthgebestetsiosidetvachidhgsieehani sm 141
and three conblike suction support nenbers 144 rotatably connected to the
sucti on ddtsschimagenseiani oM 144 ,dihibonddme aheangedis tantpbgt medasupst ream
in the direction of conveyance of die bonding sheet 2 and are respectively
provi ded wf kheuetit@ing blade 78b in the direction of width of the :
die bonding sheet 2 and with a spacing of given distance
L from the rear end of wafer W in the direction of carrying
of wafer W to thereby form cut 88b (Figs. 9 and 11).
This given distance L is not particﬁlarly limited as
10 1ongasji:iseasyﬁxL,asdescribedlater,detachleafportion
1A, corresponding to po;tion outside the outline of wafer
W, of base 6 provided with heat-Sensitive adhesive layer
'5 by means of leaf detaching unit 140.
Fo:theaccuratedepthofthesecuts88&,88b,thedegree
15 ofliftingofthequttingbladeunit7Gisregulatedbydriving
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 ofigiﬁal position.




pads 148. 10 In this form of suction detaching nmechanism 141, as shown in
‘Figs. 11 and 12, each of the suction support nenbers 144 on both sides is
provided with two suction pads 148 and the suction-suppbPetohsedBer 144 in
the mddle is provided wth one suction pad 148, and these suction pads
148 arranged 15 in accordance with the configuration of the |eaf portion
7TA. As aresult, the .leaf portion 7A of die bonding sheet -2. formed by
the cuts 88a, 88b, corresponding to pastion outside the outline of wafer
W can be fixed to the suction pads 148 by negative pressure suction
applied from20 thereunder.' By virtue of the providing of three' suction

pads 148 at di skadh®ndsnoFighe sSUCLifn IUDPEKL 1MBIDELE 44 as
described | ater, the suction support nmenbers 144 of t%ea&ﬁéggwgggéching

uni t 140 atgor AbaLadBDAHE LOkRLLG) R1lG 1130 2LiAilghely 2005 83 in the

direction of double headed arrow G so as away fromthe die

bondi ng sheet t | the | eaf ortion 7A of bhase 6_correspondi ng
to portion outg?%ggt e o%%ﬁ?%%&%ﬁuﬁé.ékg 8 PRPYR de§iPPord L 'S de of

- di-stal endf25 OfC ugtion sgggort neggers 144. Thus, detachnment from
rel ease sheet AACCRNBe BaSIPY HEEBRPEPINBECHAPLAT ddpeanct & hiiee sucti on

support nen@ggfi 144, the nunber of suction‘fads 148 and positions where
P ike suctilon support members 14 rotatably connected '

t he suéﬂ
. - to the suction detaching mechanism 141, which are arranged
€o protrude upstream in the direction of conveyance of die
bonding sheet 2 and are réspective-ly 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 mezﬁbers
| 14.4 on both sides is prox;ided with tw.o .s-uction pads 148 and
the suction .support membe.j: 144 in the middle is provided
with one suction pad 148, and these suction pads 148 ar;anged
15 in achrdance wi_th the configuration of the leaf portic:)n
TA. As a result, ;che dleaf 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 'fJ;”om
20 thereqnder.' | | |
By virtue of the providing of fhree' sﬁc’tion 'pads 148
at dist‘al 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




pads 148 are disposed are not particularly.linmted and can 10 be
appropriately set so as to facilitate the detachnment of the |eaf portion
7A fromthe rel ease sheet 4A. The suction support nmenbe¥Octoba20@s shown in
Fi'lg. 11, can be rotated about rotation axle 150 in the direction of
doubl e headed arrow G so as to have access to or drift .away 15 fromthe
di e bondi ng sheet 2 by driving of notor for vertical novenent 145. The
suction detaching mechanism 141 is so,constructed that, as shown in Figs.
1,11 and 12, it is novable vertically by driving of the notor for vertical
-novenent 145. 20 Furthernore, as shown in specifically to Figs. 1 and 12,

‘the suctio C ' anis c ey nnved | access V|ng away
di rection e'gj@mlllé%n Jrﬁ%‘:%‘?‘gl%/ & %I nggag ]6%“' Hhd'? ct_TOﬁI £ 170 by
means of slider_154. .24 Qct 2005 34 IB the t hus constructed | eaf

det achi ng WY 24" A Efo ni‘jﬁmlf?l §oeet1 <ande§achpaRt Qi thith ddfachi ng

mechanism 141 is noved fromthe scrap box 170 to the cuttlwégstlcklng

posi tion RPTHYPMedhLHoPase GefOTE2SPENAANENES ROFEE 2% it aide it i on

support nenbers 144 are rotated about the rotation axle 150 in the

di recti on @itHoubicd wataddl iar oWt Grseddyrarothavel deoéssisioal ked e .bondi ng

sheet - 2 by-driving of the notor 145. ~Consequently, as shown in Fig. 11,

t he suéti onf padst 148 sfpphet suerbonssippor tThenbedstachment from
release sheet 4A can be easily accomplished.

With respect to the suction.support members 144, the
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 faé¢ilitate 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 from the die bonding sheet 2 by driving of motor for vertical
‘movement 145.

‘The suction detaching mechanism 141 is so constructed
‘that, as shown in E’igs- 1,11and12, it is movable vertically
by driving of the motor for vertical movement 145,

20 Furthermore, as shown in spécifically to Figs. 1 and 12,
the suction detaching mechanism 141 can be moved in acecess

or moving away direction between the cutting/sticking

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




10. 144 are brought into contact with the die bonding sheet 2. As a result,
“the leaf portions 7A of die bonding sheet 2 forned by the cuts 88a, 88D,
‘corresponding to portion outside the outline of wafer ¥O%P&2PPxed to the
suction pads 148 by negative pressure suction applied fromthereunder. 15
At this stage, as shown in Figs. 2, 5 and 11, cooling wunit 160 )
(tenperature regulating unit) is noved downward by neans of a lift unit,
not shown, until it is brought into cgnt act with the rel ease sheet 4A of
~die bonding sheet 2. This cooling unit 160 includes fan section 162 and
contact section 164, including radiation shield 163 and a porous soft

menber such as onge. This caqolin nit. 160 is . adapted_tao be brought

into contact vvi]?rh%?jﬁe%%éllseé:fgss élé:tt-e%4 Gt ]ﬁ?iegat‘fi“ﬁ@igngms‘ﬁeétqoz. a%, Qct ober
12005 35 In this,enbodinenﬁ of the present invention, the cooling unit 160
is used asP¥erperafarel el at4 ndistictinrs detashiing uarhanédrcan be set

for any arbitrary tenperature wthin the range of 5 to 50 C, dependi ng on
the set teérfetatipes fomathenperar ox Léguiatde, cubtisbdanickhegcool i ng
unit .160 is automatically controlled at the set tenperature of -the '
© t enper at ur@sidgyiratér,- Hyh madss enbodi ket ,154he tenperature is set for
.23C. For exanple, when the base 6 provided with 10 heat-sensitive adhesive -
| ayer 5 i s condii tiutedcridian @pokiie suction support members 144 are
| rotatedabouttherqtationaxlelSOinthedirectionofdoqble
headed arrow G so as to have access to the die bondi'ng\ sheet
2 by driving of the motor 145. Consequently, as shown in
Fig.11,thesuctionpads148(ﬁfthesuctionsupportn@mbérs
10 1447are brought into contact with'ﬁhe die bonding sheet 2.
As a.result, the leaf portions 7A ofrdie bonding sheet 2
formed by the cuts 88a, 88b, éorrespoﬁding toportion outside
the outline of wafer W, are fixed to the suction pads 148
‘by negaﬁive pressure éuctidn applied from thereunder.’
15 - At this stage, as shown in Figs. 2, 5 and il, cooling
“unit 160 (tempera£ure regulating unit) is moved downward
by means of a 1ift unit, not shown, until it is brought into-
contact with the releasé sheét 4A of die bonding sheet 2.
This cooiing 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 broughﬁ into contact with the release sheet

4% of die bonding sheet 2.




resin while the- release sheet 4A is constituted of polyethylene
terephthal ate (PET), the peeling of the leaf portion 7A fornmed by the cuts
© 88a, 88b as a result of cutting by the cutting bl ades 7g¥wbadf%f the
~cutting blade unit 15 76 is difficult. Because the base 6 provided with
heat - sensiti ve adhesive |ayer 5 tends to be fusion bonded to the rel ease
‘sheet 4A because of a rise of anbient tenperature in the apparatus which
i.s caused by heating fromneans of, fegy exanple, a heating unit for
effecting fusion. 20 bonding of the heat-sensitive adhesive layer 5 to the

waf er W. However,' the cooling to given tenperature by neans of the

‘cooling unit 168, ﬁﬁ?@%ﬂd@ﬂi’hﬁeﬂ@@f‘ItﬁEzigﬁgeMt;%n%%%,ng%%gogggggr esent

i nvention enabl es avoi di ng any increase of. ndi ng
strength £ d e sheet .- 4A even if_the anbient

t enper at uﬁg{%gkﬂ%%ﬁ%‘%g‘f?& uséél}‘gjégnﬁr?%easreecﬁu%ﬁtulﬁg &?l%éscﬁ'ﬂiéd late r,
the peelin f. the leaf. port jon 7A _corresponding to portion outside the
outline 5 Cg?ccivaarf%rmwt g‘f60t ﬁgnbéges%@p?%’fliad% SR TRt TSBRSFEFVES adhesi ve
| ayer 5 by ,rr%ans of the leaf detaching unit 140 can be easily. :
acconpl i stedYhtRRFENSHRP k80 Jf- EPeeprtaern thaest Ferprenatune cool i ng
unit 160, an electronic cooler including a Peltier 10 nodul e wherein heater
165 i s*hofed iHFMFFE adoHtadieBE@t W not shown. The cooling unit

160 is automatically coﬁtrolled at ﬁhe set témperature—of
the tembe;ature regulator. In thiS'embodiment;'ﬁhe
temperature is éet'for 23°C.
qu example, when the base 6 provided with
iOv heat—sensitiﬁe adhesive layer 5 is constituted of an epoxy
resin while the release sheet 42 is constituted of
polfethylene terephthalate (PET), the-peelipg‘of the leaf
p'ortj.on 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: Becausé the base 6 p;ovided with |
heat-sensitive adﬁesive layer 5 tends to be fusion bonded ,
to the release sheet 4A because of a rise of ambient
' 'tempe,fature in thé apparatus which is caused by heating from
means of, for example, a heating unit for effecting fusion
20 bondintj of the heat-sensitive adhesive layer 5 to the wafer
W. |
However, the cooling to given temperature by means of
thécooliﬁQunithO(temperaturefegulatingunit)according

‘to the present invention enables avoiding any increase of .




164 of the cooling unit 160 is used so that a tenperature -regulating unit
capabl e of both cooling and heating can be provided- 'However, other
tenperature regulating units can . al so be used as | ong &99REEF fects' can
be exerted. 15 Wth respect to the tenperature of die bonding sheet' 2
attained by cooling wwth the use of the above cooling unit 160, the
portion of die bonding sheet 2 brought into contact wth the cooling unit
160 preferably comes to have a tenperature ranging from19 to 25"C, stil
preferably from20 21 to 23 "C, depentfi ng on the type of material of die
bonding .sheet 2. While the cooling is effected with the use of the
" .cooling nit 160, the suction support nenbers 144 of the | eaf detaching
unit 140 TR AET WP BRI ST thkebasEoP ans the ostlebee 20805t37 about |
the rotation axle 150 in the direction of double headed arrow G so as to
drift, awdf* EV6m iRl ebumdithesbesntareAinaidestii¢ apgsrshown iisn Fi.g. 11,
~the leaf portion 7A, corresponding to portion. outside of the outline of
waf er 5 Wnagfeadesl ba§dué,pesvidded nilbichl Heatersensiet pyeladhesivenkayer 5 is
detached fromthe rel ease sheet 4A. Thereafter, by driving of. the notor
150 for ' Vet patt i omVarentyrddp relicld 08 psUpRehburRnker&h d4dt 8k g.noved in -

~the direction wherein the suction support nenbers 144 further 10 drift
away fsomottheradiee hondimgehefise?. 6 ArdPEISATR: A Woeat-sensitive _
adhesive‘layer 5 by means of the leaf detaching unit 140
can be easily accomplished. |
In this embbdiment of the present invention, as the
cooling unit 160, an electronic cooler including a Peltier
10 module wherein heater 165 is housed in the cc')ntéct section
164 of the cooling unit 160 is used so that a temperétur_e
. rggulating unit capable of both COOlil’llg' and he:—;lt_ing can be
pi‘ovided. ‘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 ﬁse of the above cooliﬁg unit . ‘
160, the portion of die bonding sheet 2 brought into contact
with the cooling unit 160 préferably comes to ,hav.e a
temperature ranging from 19 to 25°C, still preferably ffom
| .20- ' 21 to 23°C, depending on the .‘type'of material of die bonding -
sheet 2. |
While the cooling i-s effectedwiththeuseof thecooling

unit 160, the suction support members 144 of the leaf

" detaching unit 140 are rotated by driving of the motor 145




the-cooling unit 160 is also lifted by a lift unit, not shown, and-noved
in the direction wherein it parts (lifts) from the 'rel ease sheet 4A of
di e bonding sheet. 2. As shown in Figs. 1 and 12, the s&tPidwr @8t aching 15
mechani sm 141 is. noved by neans of the slider 154 in the direction

wherein the suction detachingnmechani-sm 141 parts fromthe

cutting/sticking position. 70 until the suction detaching nechanism 141 is
posi ti oned above the scrap box. 170. Bem)vi ng unit 180 which renoves the
- leaf portion 7A, corresponding to portion outside the outline of wafer W
havi ng been detached by nmeans of the | eaf detaching unit 140 fromthe |eaf

.det achi ' ' i t.l ap. b 0.. 24 Cctober 2005 38

Thi o removing et A3 SR BRI ol S P TRR P oo SRR SRRRR ar o 162,
con?, glni. gh are Epaced from-each other with a given
c8f “Be“Fh

Iikethe_teethcg a _ ]
di st ance: and Whiti< &r PBAYi hEPRt RS id i orgd ng sheetswot i on

support nenbers 5 .144 of the |eaf detaching unit 140. These shake down
arms 182 are dt° EoRStRUEt &F &M@ BB Fid atldbl ehbyheahpaft omfvi ng  unit,
not shown, about rotation axle' 184 in the direction of double headed
arrow H aSShH®@PInf g taportharefartsidsherf tthe beafliper bifowa?Arfi xed by
suction 10 to the suction pads 148 of the suction detachi ng nechani sm

5 W,cﬁfthebaseESprovidedwithheatﬂsensitiveadhesivelayer

5 is detached from the release sheet 4A.

" Thereafter, by driving of the motor 150 for'vefticai
movement, the suction support members 144 are‘mqved in the
_diiéction wherein the suction support members 144 further

10 arift away'fronlthé die bonding sheét 2. At the.same time,
fhe'cooling unit 160 1s also lifté& byalift unit, not shown,
and-moved in the direction wﬁérein it parts (lifts)-frdm
the release sheet 4A of die.bonding sheet. 2.

As shown in Figs. 1 and 12,.the éuction‘detaching

is ,mgchanism 141 is_moved by means of the slider 154 in the
direCtionwherein£hesuctiondetachingmechanimn141parts s
from the cutting/sticking position 70 ﬁntil the suction
detaching wmechanism 141 is positioned above the scrap box
170.

20 Removing unit 180 which removes the leaf portioﬁ A,
corresponding tq portion outside the outline of wafer W,
having been detached by means of the leaf detaching unit

_ 140 from the leaf’deta¢hing'unit 140 is disposed above the

"scrap box 170.




141 havi ng been noved and positioned above the scrap box 170 is discardéd,
.the negative pressure sucti'on of the suction pads 148 is cancel ed. Then,
as shown in Fig. 13 (A, the shake down arnms 182 15 of 24 Gaobee?¥®Vvi ng uni t

180 are rotated about the rotation axle 184 in the direction of double.

headed arrow H upward fromthereunder- As a result, the plurality of shake
down arnms 182, like the teeth of a conb, are inserted in interstices 143 of
t he suction support nenbers 144 of the | eaf detaching 20 unit 140 from
t hereunder. Thus, the leaf portion 7A38 s transferred onto the shake down
arns 182. Consequently, the leaf portion 7A is renoved fromthe suction
pads 148 of theTIeaf detachiqg'unit é4D, anddel i vered onto the shake down
arms 182 of the” POV 1Y 180, 1{%ilF P Bdsber Yoos Fered itm))
Subsequentl¥, as shown in Fig. 13 (C) , the suction support nenbers 144
‘are rot at-e8t diRAGVENErTAel Shakd keolhe beeeh x82 aarempotidtiech about t he
rotation axle 184 in the direction of double headed arrow H downward. As a
resul t,  5spéeed daforpertchi ohhZA havh rggbeen débtweredand whiectshake down
arns 182 are discarded into the scrap box 170. by gravity .or by ‘
appl i cat i doe dhsetordaxaimpterstates IAGto ShhwFucdinr fiepsbey acmpener , the
| eaf portion 7A, corresponding to portion outside the outline of wafer W
of the sbases$ ofl@hpr Dyva detb i dHY igairisensot i venagdbesive: IRYET a3niss T enoved
182 are so constructed as tobe rotatable bymeans of adriving
-unit, not shown, about rotation axle 184 in the direction
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 positioned above the scrap box
170 is'discardéd, the negative pressure suction of 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 det’achi‘ng
20 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 detachingunit140, anddelivered

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




fromthe die bonding sheet 2. In this condition, the nount table 42 pl aced
at the waiting position 41 (position indicated by dotted line in Fig. 5)
is noved to the cutting/sticking position 70 15 (posi tiZDdtabeli28¢t ed by f ul
line in Fig.. 5) as indicated by the double headed-arrow A in Fig. 5. The
nount. 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 portion W of the surface of wafer .Whby .
~suction. Also, there is provided air ngM/space part 94 which.is surrounded
by the .suction part 92. The suction part 92 is provided wwth a width of .

. about 3 asured fromthe circunference of _wafer W so that 24
. Cct ober ZSgéqiaqﬁt %5%5F555ﬁ¥jﬂht%s5%ﬁ¥%b%“&ﬁﬁh L%r@vont%?‘W%HQ#OWVnot
~overlaid wth the circuit pattern- Therefore, the suction part 92 has no
i nfl uence SHPPRBEAISRRAFES gdttt 2Ffh tor-ateerlownwhisand e omr bardow? s
connected to a vacuum source, not shown, 5 and‘is S0 constructed as to fix
t he peri phe¥af pdetada vetaspdwabentWrby megative pxdssidBd sucttihen.
Conpressed air P of constant pressure is fed through air supply pipe 96
connect ed dbrant apn hippiyblsoleesiedhatr rogshBwownvard hensia relsawtspace part
94, so that the entirety 10 of surface W2 of wafer Wis supported upward at
a gonstsantthe leaf portion 7A having been delivered to the shake down
arms 182 are discarded into the scrap box 170. by gfavity
.or by application of, for example, air, not shown.

In the above manner, the leafportioﬁ""fA’, corresponding

to portion outside the outline of wafer W, of the base 6
10 provided with heat-sensitive adhesive layer 5 is femoved
from the die bonding. sheet 2.

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

i5 {position indica}ted 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
dt. a peripheral portion thereof, and, at the protrdsion,
there is provided suction part 92 adapted to fix peripheral -

20 portionWl 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




pressure (arrow P of Fig- 8). In this condition, the nount table 42 is.
moved to the cutting/sticking position 70 (position indicated by full
linein Fig. 5), where, as shown in Fig. 8, back surfac® A®Bb&80Gnanel y,
surface not provided with-the circuit pattern) of wafer Wis brought into
contdct with the heat-sensitive adhesive base Material 7 of die bonding
sheet 2 provided with cut 88 in conformty with the outline of wafer W
The -accurate position of back surface WB of wafer Wis controlled 20 by
regulating the degree of lifting of tffe nount table 42 by driving of
cylinder 98 with the use of a control unit., not shown. The nount table 42
is provided wth heater so that the heat sensitive adhesive | ayer 5 of
di e bondi.ngt $AEHC tCi":‘E‘B‘B@P“’EGG@W&f@??h‘é%?éd’atfﬁ%@ﬁtpﬁér\k@ﬂé’r Wto

thereby increase the adherence thereof. The tenperature, although
dependi ng Whth tHe Gige gt Pastegdnsi Thesefanesi Viee Juctsiain frerrto®@ not
detrinental to the performance of the wafer W In this condition, the die
bondi ng shest @ iig1fpnegsed ordéWwewaidchiionmpabbeentdi@ v = bondi urglsheet 2 by
- the sticking press section 4.8, so that the heat-sensitive adhesive base
- material &wftidiepaendPag sheehe2tesl sbuckalauhheoback, st aaewnVB of waf er
W pl aced on the nount table 42 10 Specifically, as shown in Fi gs. 2, 5, 6
and 8, st heusit iiekisBgconstructed as to fix the peripheral portion Wil
of wafer W by negative pressure suction.
Compressed air P of constant pressure is fed tﬁrough
air éupply 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 (arrow P of Fig. 8).
In this condition, the mount table 42 is moved to the
dutt-ing/sticking position 70 (position indicated byAfull
line in. ¥ig. 5), where, as shown in Fig. 8, back surface
IS W3 (namely, s’urfa_ice not provided with the circuit pattern)
of wafer W is brought -intd contact with the heat-sensitive ,
adhesive base material_T of die bonding sheet 2 provided
with cut 88 in conformity with the outline of wafer W. The
accurate position of back surface W3 of waferWis controlled
26 by regulating the degree of 1lifting of the mount table 42
by driving of cylinder 98 with the use of a control unit,
not shown.

' The mournt table 42 is pro*.fided with heater 4-3., so that

the heat-sensitive adhesive layer 5 of die bonding sheet




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:die bonding sheet 2 at a position upstreamof the #&Paebesff0and t he
press noving roller 10, 15 while pressing the die bonding sheet 2 downward
from thereabove, is noved downstreamin the direction of double headed
arrow D of Fig. 8.. Consequently, the heat-sensitive adhesive base materi al
7 of die bonding sheet 2 is stuck to the back surface WB of wafer W(Fig. -
'8). .20 By virtue of the retaining of 4ie bonding sheet 2 at a position
‘upstream of wafer Wby the fixed roller 102 and the downstream novi ng of
the press noving roller 104, any. air between the back surface WB of -wafer
W and t he Zhelat femisid iMercdiesiive bafer nit eei ghe7elbfy dinerbandi hgesheet 24
Oct ober 2005 42 2 is expelled fromthe downstream side. Therefore, trapping

of air betagdenrdrhe: baekesdr f atke Wengfe nafiare, W anbdotir gaindiensbhi ve
. adhesi ve base material 7 of die bonding sheet 2 can be avoided. As a

resul t, stilekitygpofot hezdteaienensi véveabe adhesi ve baserpptgrbaho¥ of die
bondi ng sheet 2 to the back surface W8 of wafer Wis ensured. The press

movi ng rolcﬂee:rm%%ﬂasl ROWHEhf £ R A NGr Uk Ly, PS> (Jherefore, the die
bondi ng sheet can be further heated by the heating unit 105 of the press

movi ngsrol | er ﬂ'xotljrjc_% dondPEI8RY @naRlie BBRkLE oAb ST §! ¥ aLigki ng the

- base
downward from above the die bonding sheet 2 by the sticking

press section 48, so that the heat-sensitive adhesive base
material 7ofdie bonding sheet 2 is stuck tlo-the back surface
W3 of wafer W piaced on the mount table 42. |
10 | Specifically, as shown in Figs. 2,5, 6and8, thesticking
press section 48 compr.jlses fixed roller 10_2.and press moving
roller 104 arrgnged downstream of the fixed roller 102. The
fixed roller 102 retains the die bonding sheet 2 at aposition
upstream of the wafer W, and the press moving roller 10,
15 'while pressing the die _bonding sheet 2 downward from
thereabove, is mov-ed downstream in the direcfion_ of double . '
: i’leaded arrow D of F_ig. 8. Consequen_tly, the heat-sensitive
~adhesive base material 7 of die bonding sheet 2 is stuck
to thé back surface W3 of wafer W (Fig. é) . |
20 ' By virtue of the retaining of die bonding sheet 2 at
"a position upstream of wafer W by the fixed_. roller 102 and
th_e downstream moving of the press moving roller 104, any
air between the back surface W3 of wafer W and the

heat~sensitive adhesive base méte‘rial 7 of die bonding sheet




6 provided with heat-sensitive adhesive layer 5 to the back .surface WB of
wafer W At this sticking, the entirety of surface W2 of wafer Wis ‘
supported upward by. air. Therefore, the downward 15 pr&sdiqe2885 t he press
moving roller 104 of .the sticking press section 48 for sticking the die
bondi ng sheet 2 can be free fromcracking, breaking or damagi ng of wafer
W After the sticking of the heat-sensitive adhesive base material 7 of
di e bonding sheet 2 to the back surfa %F WB 20 of wafer Wby the sticking
press section 48 is acconpli shed, suction for the suction part 92 of
the nmount table 42 is canceled FurthernDre t he mount table 42 is noved

to the cut in /stl kln 09 n 70:% osi tion indicated bg full line in
Fig. 5) t ﬁig&b |o S TSR ELOR- | nid et B 24 L ERPBBEF 2005 43
by  dotted I ine in FI nore, new wafer Whaving been aligned by

the allgnﬂéﬂa%ﬁuHQQW?%ﬁ)F%ed%ﬁ%%y%ﬁrgﬁ?% W3 hef meeher t Abred4phey neans of

the nobile arm 22 of the wafer conveyance section 20. On the other hand,
whi | e t he hsedcseddiiveagdhesiae mdieshverbas & ohtéritaindirgf sdeetbondi ng

sheet 2 is in the state of being stuck to the back surface WB of wafer W
. the rel edseashectvaifiead. disea bendilhg shiedtiy 0§ thechedt fsoms { bevaaf er W
havi ng precut portion of heat-sensitive adhesive 10 base nmaterial 7 of die
bondlng s hekie sA vet hakethetet bant? bifedie bonding sheet 2 to the back
surface W3 of wafer W is ensured.
The press moving roller 104 is provided with heating
unit 105. Therefore, the die bonding sheet 2 can be further
heated by the heating unit 105 of the press moving roller
16 104 to thereby enable easily and securely sticking the base
6 pro_vided with heat-sensitive adhesive layer 5 te the back
surface W3 of wafer W. |
At this sticking, the entirety of surface W2 of wafer
W is supported upward bylair. 'Therefo_re, the downward
15 p:essing by ﬁhe pressmoving roller 104 of the sticking press
section 48 for etiekincj the die bonding sheet 2 can be free .
from cracklng,_breaklng or damaging of wafer W.
After the sticking of the heat-sensitive adhesive base
'materiel 7 of die bonding sheet 2 to the back surface W3
20 of wafer W by the sticking press section 48 is accompllshed
the suction for the suction part 92 of the mount table 42
is canceled. Furthermore, the mount t_é-ble 42 is moved to
the cutti'ng/'sticki'ng position 70 (positionindicatedby full

lineinFig. 5) tothewaitingposition4l (positionindicated




cut t:i ng/ sticking position 70. -Specifically, as shown inFigs . 2 and 10
showi ng sheet detaching nmeans, the rel ease sheet 4A is wound agounq and
sandwi ched between a pair of peeling noving rollers 108249801305 gui ded by
fixed roller 112, and taken up by residue winding roller 114. Further, ‘as
shown in Figs. 1, 2 and 5, there is provided peeling table 116 of
substantially the sane construction as that of the, nmount table 42 of the
.sheet sticking section 20 40. The pe ging table 116 is so constructed as
“to be novable not only vertically (direction F) along guide rail- 118 by
means of a driving mechani sm such as cylinder nechanism 120 but also in

di i h d. arr,ow |._by neans _of slider_ nechani sm 119.
24" cot ober P3008- KA0Sear T Fhai 19 Prie %ag?éwﬂar?amw £58 4 df Ao puera

i ral poriion thereaf, and includes suction par adapt e o fix
SJ?LLE? gu 8%‘8&?' ﬁgwdg?yttﬁ?ee ?3%95‘81&“& SRafrePIW byl 3 RATGY sth@rdia bl ow
space part 126 which is 5 surrounded b% the suction part 122- The air bl ow
space part 12898 adapred? 2 Hyspper ©it h © fitfidceave f ofiafler wafigpwar d from
thereunder by conpressed air P fed through air supply pipe 124. This
peel i ng t aBPevaIBNCROWEVELCNi 80provided with no heater. 10 Thus, by. neans

of a driving nechani sm not shown, the _
5 On the other hand, while the precut heat-sensitive

adhesive base material 7 of die bonding sheet 2 is in the
state of being stuck to the back surféc_e W3 of wafér W, thé
release sheet 4A of die bonding sheet 2 is peeled from tI;le
wafer W having precut portion ‘of heat—sensitivel adhesgive
10 base matérial 7 of die bonding sheet 2 stuck théreto at the
cutting/sticking position 70.
Specifically, as shdwn in Fig;s. 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, guidedr by fixed roller 112, and taken up by residue
winding roller 114.
Further, as shown in Figs. 1, 2 and 5, there is prov_ided
-'peeliﬁg table 116 of sﬁbstantially the same construction
as that of the mount table 42 of the sheet sticking section
20 40. The peel'.i'ng table 116 is so constructed as tobe mov;able
not only verticall..y (direction F) aloné guide rail 118 b}If.
- .means of a driving mechanism such as cylinder mechanism 120
‘ bu£ also in.the direction of double headed arrow I by means

of slider mechanism 119. '




peeliing table 116 is noved fromwaiting position 117 to the
.cutting/sticking position 70 as indicated by the double headed arrow | in
Figs. 2 and 5. Then, as shown in Fig. 10, while the heal4Q@ubsgi209ve 15
adhesi ve base material 7 of die bonding sheet 2 is stuck to the back
surfiace WB of wafer W the detaching table 116 is lifted in the direction
of doubl e headed arrow F of Fig. 10 toward the die bonding sheet 2 . As a
result, the suction part 122 of the peeling table 116 fixes the. peripheral
portion 20 WL of wafer Wby suction. ¥hen, conpressed air Pis 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
i s supported upteRe Btcahly cdis delpnessabée D6 @nEBRdez005W4EA n t hi s
condition, the pair of peeling noving rollers 108, 110 as sheet peeling
means are abvedeupphesam pertionditde e hy anhlel actode £ sucthicn ph@t so t hat
the rel ease sheet 4A sandw ched between the pair of peeling noving 5

rol | ers 10822 Etritedeel Eilxfram gherdbatoangi Wilver adhesiwvdadiase materi al
7 with cut (precut) 88 and in the state of being stuck to the back surface
W8 of waf afaidr Theppealeth o ehe@sei sheebw4AphseOphded by Lhechi xed rol ler

112, and taken up by the residue winding roller 114. 1D At this peeling,

the entsi r edyr fursaed 8¢e- M sobcWah8bart 122. The air blow space part
126 is adapted to support the surface W2 of wafer W upward

from thereunder by compressed air P fed through air supply

pipe 124, ThispeelingtablellG,however,igpféﬁidedwith

no heater.
10 Thus, by means of a driving mechanism not shown, the
éeeling'table 116 is moved frpnfwaiting=position.117_to the
‘cutting/sticking position 70 as indicated by the double
headed arrow I in Figs..Z and 5.
Then, as shown in Fig. 10, while the heat-sensitive
15 adhesive base materiai 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..7 As a result, the suction -
part122ofthepeelingtable116fixestheperipheralportion

20 W1 of wafer W by suction. Then, compreésed air P is fed

at a constant pressure fhrough the air éupply pipe 124

cqnnected to an air supply source, not shown, so that the

entirety of surface W2 of wafer W is supported upward at

a constant pressure.




Wi's supported upward by conpressed air P_ Therefore, the above. peeling of
rel ease sheet 4A of die bonding sheet 2 is free fromcracking, breaking or
damagi ng of wafer W After the conpletion of peeling op&r@tobenfdst he peel i ng
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 fixed on the nobile arm 22 by suction and acconmopdat ed on
shelves in the wafer carrier 20 12 of fhe wafer supply section 10-

Al ternatively, the wafers Ware accormmodated in a wafer accomobdati ng box
for accomodating wafers W not shown, by piling. them one upon anot her,

while laying cushign sheets for protectin .éhe Gircuit surface
t her ebet ween, tﬁ%. EﬁfogfﬁéﬁﬁﬁhaFBﬁgp%b§%° ROl BHPOBH0% B 81T he sane
time, the ﬁﬁelin table 116 is returned fromthe cutting/sticking position
70 to the Wafti %3%@% PPBRT PERlipg MeiRd SedBediswed oPStHE M exent
invention, the 5 heat-sensitive adhesive base material 7 has been cooled by
the, use ofn@dheatesdl Prgtiyni 2r160. EHoweley; Whersa Hehaintitentretenperature in
- the apparatus is. low, or when it is intended to increase a peeling effect
by heati ngshéwt bdesahdaichgd betaegnyehet paper atfupecddmgalsoribry ef f ect ed
by a built-in 10 -heater of ‘the cooling unit 160 in accordance with the set
5 rollers 108, 110 is peeled from the heat~sensitive adhesive
base material 7 with cut (precut) 88 and in the state of
being stuck to the back surface W3 of wafer W. The peeled
release sheet 4A is guided by the fixed roller 112, and taken
up by the residue winding x_:oll.ef 114.
10 At this peeling, the entirety of surface W2 of wafer
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 comple_:tion of peeling operation, the peeiing
15  table 116 c_iescenc_is 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 i.n the wafer carrier
20 12 ofthe wafer supply sectionl10. 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

. circuit surface therebetween, the wafer accommodating box.




tenperature of a tenperature regulator, not shown. The above cycle of
operation is repeated. The resultant wafer Wwi th back surface WB to which.
the heat-sensitive adhesi ve base material 7 of die bond4@pobdrZ0éheet 2 has
been stuck is subjected to a series of steps, for exanple, including dicing
‘operation, washing, drying and die bonding. EFFECT OF THE | NVENTI ON' 20 The
present invention enables continuously and automatically carrying out a -
series of operations including takingtput a wafer froma wafer cassette
wherein a plurality of wafers. are accommopdated, alignnent for positioning
the wafer, peeling the rel ease sheet of a die bonding sheet 24 Cctober

2005 47 conprisjng.a rel ease. sheet, and a base provided with

heat - sensi ti ve-%i‘%gﬁbesiwef aydpe- Sl ltr}‘?e%ﬁg)g@ e d ©tured

heat - sensi ti ve_adhesi ve bayer to the back of the wafer, and accommodating-
the waf er 'STURKDE LRI/ & S PO bkt ¢ B toTHee Wp bt beaarhd tsisdet al so -

functions as an adhesive for die bonding at the die bondi ng of -
seni conductlt- chips.-to a lead frame after dicing, because the di e bonding
sheet conprises a release sheet and a base provided with 10 heat-sensitive
adhesi ve. | ayerin THerefenkeodasedi f ¢Ereme presetbeipréontiant, the i s not
5  heat-sensitive adhesive‘ﬁaselnaterial 7 has been cooled by |
the use of‘the cooling unit 160. However, when the ambient
. temperature in the apparatﬁs is low, or when it isg ‘inte.nded
to increase a peeling effect by heating the base, heating
to-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 & temperature regulator, not shown.
The above cYclerof oﬁeration is repeated.
The resultant wafer W with back surface W3 to which
the heat—éensitiveaadhesive 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 éreéent inven£ion enables continuously and
automaticallycarryingoutaéeriesofoperationsincluding
taking out a wafer fro'm"a wafer cassette wherein a plura'iity

_ofrwafers are acconmmodated, alignm@nt for positioning the

wafer, peeling the release sheet of a die bonding sheet




needed to apply an adhesive to a lead frane at the tine of die bonding- In

the present invention, at the tinme of die bonding, only heating the die

bondi ng sheet enables not only 15 picking up, by sucti obdOgabai2¢enduct or

chips with the use of suction collets but also direct thernoconpression

bondi ng because the base provided with heat-sensitive adhesive |ayer of

t he di e bondi ng sheet also functions as an adhesive for a lead franme. 20

- Further, the base provided with heat-ggensitive adhesive |ayer of the die
banding sheet is cut (precut) in conformty with the outline of wafer

before.t he base provided wth heat-sensitive adhesive |ayer of the die

bondi ng shg % bsiakugk Lo the hack,surface,of the waf Therefore, there

. 24 Cctober § Bg gé %s no gn er % Flawnn% %Se B&%ﬁﬁ%%%ﬂ i%gjrtion of waf er
or wafer c ac as, ex erlenced t the cytting of die bond| sheet with
3 cutter i PF&FlgEtadmﬂoveisayGﬁrrrf S BRF Ui PRISTERS 1t 1S

not needed to cut t he di.e bondin 5 sheet by a separate operatlon in

advance StVHFrfRATH@engGige ?%h?ﬁé"@tliad{@lhﬁod?hetﬁéchloé Bondiaf@rsheet. to

~the back surface of the wafer, only a |leaf portion, corresponding to
portion ouRBfdecepenedaling Ehemﬁﬁéﬁr §£UCkhéh@agéOpﬂovadedﬁmnww _

heat - sensi ti ve adhesive | ayer of the 10 -di e bondi ng sheet after cuttlng

with cttiegseeans.is detached by the use of |eaf detaching neans.

“Therefore, ‘

o The die bonding sheet also functions as an adhesive
for die bqnding 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

10 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. In the present invention, at the time of die
bonding,onlyheatingthecikabondingsheetenéblesruﬁ:bnly

15 picking up, by suction, semiconductor chips with the use
ofsuctioncolletsbutalsodirectthermocompressionbonding ,
becausethebaseprovidedwithheat-sensitiveadhesive layer
of the die bonding sheet also functions as an adhesive for
a lead frame.

20 _ Further, the base provided with heat-sensitive
adhesive layer of the die bonding sheet is cut (precﬁt) in
conformitywiththeoutlineofwaferbeforethebaseprovided

with heat-sensitive adhesive layer of the die bonding sheet

.isstucktothebacksurfaceoftheuﬁfer.'Therefore,there




at the sticking of heated wafer back surface to the die bonding sheet, any
fusi on bondi ng between an outline portion of the wafer and the |eaf

~ portion corresponding to portion outside 15 the outline2oPctataf2865 can be
avoi-ded. Consequently, the release sheet of the die bonding sheet can be
easily detached, w thout any hindrance, fromthe wafer. Mreover, the
apparatus of the present invention includes a tenperature regulating unit
whi ch cools the die 20 bonding sheet48from its rel ease sheet side at the
time of detaching only the |eaf portion corresponding to portion outside
the outline of wafer. For exanple, when, like the case where the base

provided wth heat-s siéi Si N IS constitut e? of _an epoxy
~resin whi '€ the Q%e Easé fi%c‘“ﬁo ‘ ro%%oge%égg]eg %e?oitélggng i Yared of _

- pol yet hyl ene _t?r epht hgl.ate %PET% .t he adherence bet vve%n the base provided
‘wi th heat -¥eh3f BF r& 3 XdRdst vE*Pay&PIaRT dthid T P basad SA&k® P ThBPeased with
the rise of anbient tenperature in the apparatus which is caused 5 by, for
exanpl e, &hafff & Headt PRETERI L1 hheHer Wphardt-usALlre, wesl 4t beebRBLdI ffi cul t
to peel the release sheet fromthe base provided with heat-sensitive
adhesi ve |fayer thel pssoncricoudnt asneat ureedsasl takert tHewdverhbonfdenpeel j ng of
the rel ease sheet fromthe base 10 provided with heat-sensitive adhesive
Iayer gan dheet by a separate operation in advance.

StAill further,. p;:ior 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. 7 Therefore,
at thestickingof heatedwaferbacksurface tothedie boﬁdi_ng
sheet; ahy fusion bonding between an ocutline portion of the
wafer and the leaf portion corresponding to portion outsid‘e

15 the outline of wafer can be avoided. Consequently, the
release sheet of thé die bonding sheet canbe easilydetached,
without any hindrance, from the wafer.

Moreover, the apparétus 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 corresponding 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




acconpli shed wi thout an increase of adherence therebetween by effecting
the cooling to given tenperature by neans of the tenperature requl ating
“unit according to the present invention. Asa result, offl §etbp@tPeaf
“portion, corresponding 15 to portion outside the outllne of wafer, of the
base provided wth heat-sensitive adhesive |ayer can be easily peeled
Furt hernore, when, depending on the type of nmaterial of the base provided
wi th heat-sensitive adhesive |ayer, heating nust be effected at the above
peeling, the peeling can be 20 acconpfd shed while heating at set
tenperature by means -of a built-in heater of the tenperature regulatlng
setting a . tenperature regqul ator for ven tenperature.

uni t througg g
apparent f7oRFtHe FOPEGItNG D of Hee prelant endfemertn hedm texd PET24 Cbtober
pp
2005 50° 1 various unique and striking functions and effects and is highly
advant ageotise aghepenghdre Zopsn shevkaie psogideded tilsheat ~Aedsé thordi ng sheet
.sticking apparatus including: a wafer supply section for accommvodating a
plurality adifeswafersvwhersidntha wafers < cheeyans e rsacta s iwidhudiheg
conveyance neans for taking out a wafer fromthe wafer supply section and
rise of amblent temperature in the apparatus which is caused
5 by, for example, a wafer heating unit in the apparatus, it
would become difficult to peel the release sheet from the
. base provided with heat-sensitive adhesive layer'ﬁnl\ess no
countermeasure is taken.
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 effect‘ing the cooling to given températuré by means of
the ter_nprerature regulating unit according to the present
invention. As a result, only the leaf portion, correspondihg
15 toportionoutside the outline of 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 regqulating unit through

setting a temperature regulator for given temperature. As

apparent fromthe foregoing, the present invention can exert




conveying the wafer, an alignnment section for positioning the wafer taken
out fromthe wafer supply section via the wafer ‘conveyance 10 neans of the
- wafer conveyance section, a sheet sticking section for Ziodwdyi20¢ t he mafer
arranged for given reference position at- the alignnment section via

conveying nmeans and for sticking a die bonding sheet to a back surface of
the wafer by heating, said die 15 bonding sheet conprising a rel ease sheet
and a base provided with heat-sensitive adhesive |ayer, and a sheet

- .peeling section including sheet peelifg neans for peeling the rel ease-

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

sticki ng, S®Er9on Wohprs syl stauitking frm‘eatstcc@p@bideecfﬁfeqns @md d.st he
sticking of the die bonding sheet to the back surface of the wafer,
cutting 24hiQhtgberdR005adotse base provided with heat-sensitive adhesive

| ayer of the die bonding sheet in conformty with an outline of the mafer
said cutting means capable of cutting the. base provided wth

heat - sensitive adhesive layer in the direction of a 5 width of the die
bondi ng sheet with a spacing of given distance froma rear end portion of
the wafer in the directiion of conveyance of the wafer so as to forma | eaf
portion; and :




| eaf! detachi ng means capable of, prior to the sticking of the die bonding
sheet to the back surface of the wafer, 10 detaching only the |eaf
portion, corresponding to portion outside the outline pfOddbe 206f er, of the
“base; provided with heat-sensitive adhesive |ayer of the die bonding sheet
.after .the cutting by said cutting neans. 2, The die bondi ng sheet
sticking apparatus as claimed 15 in claim1, wherein the cutting neans
conprises: a.cutting blade unit incl u?f ng a cutting blade shaped in
conformty with the outline of the wafer and a cutting blade provided in
the direction of a wwdth of the die bonding sheet with a spacing of given

di stance fwgg:caige@i-%ggdpp_%ti on 20 of the wafer in the direction of
conveyance of the vva?er the cutting blade unit being vertically novable

and lifted upward f(rjggbunnd .rntg -%ie Qon ing sheet so that the cutting .
bl ade i s brought’i At 8 contact Wit St hatbs éngr?ﬁﬁ&lﬁﬁfﬁ TR HEH-"Ensi ti ve
" adhesive |layer ofthe die bondi ng sheet, and 24 Cctober 2005 53 a cutting
_press unit adapt &&%53, SUPBAYI PRETAGNOFOF MECHURI a1 adeLydat ifpyar d,
- press the die bonding sheet downward from above the die bonding sheet to
‘thereby eftlect2f®is tiRrdtionly the base provided with heat-sensitive 5
adhesi ve | ayer of the die bonding sheet. 3. The die bondi ng sheet sticking
appar aPus as clarFpédr ¢enctwamed sectdonhectidithedroafydetankiang neans.

i ncl udes : - :
for taking out a wafer from the wafer supply section and
conveying the wafer,

an alignment section for positioning the wafer taken
cut from the wafer supply section via the wafer conveyance o
10 means of the wafer convevance section;

" a sheet sticking_sectioﬁ'for conveying the wafer 7
arranged for given referegce 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 bOndingsheetcomprisinggareleasesheetandeabaseprovided
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 shéet stuck thereto at the
20 sheet sticking section,
wherein the sheet stickiﬁg,sectidn comprises:

cutting means c-apable of, prior to the stickiﬁ.g of the

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




a tenperature regul ating unit capable of cooling or heating the die
bondi ng sheet fromits rel ease sheet side at the 10. tinme of detaching only
" thelleaf portion, corresponding to portion outside the2odtdben?e0sof waf er,

of the base provided with heat-sensitive adhesive |ayer of the die bonding
sheet.-- 4. The di e bondi ng sheet sticking apparatus as clainmed in any of
clainms | to 3, wherein the |eaf detaching nmeans 15 includes_a suction
detaching unit adapted to, after theSzcutting.by the cutting nmeans, detach
only the leaf portion, correspondingto portion outside the outline of

waf er, of the base provided with heat-sensitive adhesive |layer of the die

bondyng heel Lo¥cHEL) 001 LA hereunder ., 20, S Ths i 6 bond pgsheet
Cor respondl LB HBR ETRE fol G e LT T4 A Skl O ETRRA NG T2/ ot ober
2005 54 been detached by the suction detaching unit, fromthe suction
det achi ng uni t $536.2 TRkt 1@ M56HE FRP 3k e Lty tddingt hppass bsogsddetdai ned i n
claim5, wherein: 5 the suction detaching unit includes suction nenbers
- shaped |i k& td benth-sand itthe s adbhdisigeuniatveirnchutdes dhaketdownofeaber s
shaped i ke a conb which can be inserted in interstices of the
' 5 width oj_f thedie bonding sheetwithaspacingofgivendistance
from a rear end portion of the wafer in the direction of
‘conveyance of the.wafer sé as to form a leaf-port'ioh; and
leaf detaching means cépable of, prior to the s,trick‘ing
of the die bonding sheet to the back surface of the wafer,
.16}. detaching only tﬁe leaf portion, corresponding to portion
outside the outline of the wafer, of the base provided with
heat—éenéitivé adhesive layer—of the dié bonding sheet after
the cuttipg by said cutting means.
2. Thediebonding sheet sticking appafatus as claimed
15 in ciaim 1, wherein the cutting means comprises: |
a cutting blaaé unit including a cutﬁing blade shapec‘j ,
in conformity with the outline of the wafer and a .c_:utting
‘blade provided in the direction of a width of the dié bonding
sheet witha spacin-glc;f givendistance froma rear end portion
20 of the wafer in the direction of conveyance of the wafer,
the cutting blade unit being verticaliy movable and lif.ted_-
u?warq frrom‘ 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'bbnding sheet, and




conbl i ke suction nenbers of the suction detaching unit, 10 so that the

| eaf portion corresponding to portion outside the outline of wafer, having
been detached by suction by the conblike suction nmenber & ©dtobert26¢5,
suctiodetaching .unit, is renoved fromthe suction detaching unit by
inserting the conblike shake down nenbers of the renoving unit in the 15
interstices of the conblike suction nmenbers of the suction detaching unit
fromthereunder. 7. The die bonding skeet sticking apparatus as clainmed in
claim21, wherein the sheet sticking section includes: a nount table
adapted to nount the wafer thereon and 20 including a heater capable of

heating the waferuid ld ehiiRgaBResaaupbt Gapabl & af, Presshpg the die
bondi ng sheet ha&?hg gg%ﬁﬁheatedlby thg nmount table dbmndgfg rom above

the die bqngi t .Gk 1 a F QVj Wit h, heat-sensitive
“adhesi ve Iayé?gé t %g%?%ﬁgi g%?%%%? ég§%95gﬁ%o§%?ngg§§é£% Fgegﬁe back
surface of ,the wafer disposed.on... the pount table. he di.e bondi ng
sheet stic qwnngwaarpcgpgfé) us 3%631}5? He8 b?‘?ﬁdl_crll%isrtﬁef E\ﬁeﬁﬁtﬁ? yhﬁgﬁﬁﬁﬁt tabl e
protrudes upward at_a 5 peripheral gortlon thereof to thereby provide a

"suction p&rttddubt®d T i XA PRYFT phErhtIpor i bh bFatnecretthEe of wafer

by suction, -the nmount table further including an air bl ow space
adhesive layer of the die bonding sheet.

3. Thediebondinésheetstickingapparatusasclaimed
in claim 1 or 2, wherein the leaf detaching means. inc_ludes
eatemperature £égulatingtuﬁi:capablecﬁfcooling<nrheating
‘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
Withhéat—sensitiveadhesivelayerofthediebondingsheet,

4. =Thedieboﬁdingsheetstickin@apparatusasclaimed

in any of claims 1 to 3, wherein the leaf.detaching means

15- includeé a suction detaching unit adapted to, after the
éuttingtnrthecmtfingneans,detachoﬁlytheleafportion,
corresponding to portion outside the outline of wafer, of
'the base provided with heat-sensitive adhesive layer of the
die bonding sheeﬁ by_suction from thereunder.

20 : 5. ThediebdndingsheetstickingapparatusaSclaimed
in claim 4, wherein thé‘ieaf defaéﬁing means includes a
removing unit capable of removing éhe_leaf portion,

qorrespondingtoportionoutsidetheoutlineofwafer,having




part surrounded by the suction part and adapted to support 10 the surface-
~ of wafer upward fromthereunder by conpressed air. 9. The die bonding
sheet sticking apparatus as clained in claim?7 or 8, whedadber20ffe sticking
press unit includes a fixed roller and a press noving roller, 15 the fixed
rol{er capable of retaining the die bonding sheet at a position upstream
~of the wafer, the press noving roller adapted to be noved downstream to
thereby effect sticking of the die boading 'sheet to the back surface of
t he. wafer. 20 10. The di e bondi ng sheet sticking apparatus as clained in
claim9, wherein the press noving roller is provided with a heating unit.

11, The digebRaditRGrehas) r 5L isckirnG rARPas at ¢l ad | .of clains |
to 10, wherein the shegﬁgpeeling 24 Cbtobe#éag%%ESg!sec *%ﬁa?%é &des a.

mount tablgé@géﬁigg LQ;ifount the wafer .thereon, the nount table
protrudi ng upward at a peripheral portion thereof to thereby provide a

suction part adapt to fix a peripheral .portion of the surface of wafer
by sucti on, théghoﬁﬁﬁé%%ﬁ8“F&P9 e?@%FﬁHLﬁggéﬁpéFFtH%ﬂﬁ§béé@9dpart
“surrounded. by the suction .part and adapted to support the surface of

waf er upwar'd ?i?ﬁﬁt#@r%ﬂﬁﬁﬁihby conpr essed : _

5 E the suction detaching unit includes suction members
shapgd like a comb, and |
the removing unit includes shaké down members shaped
like a comb which can be inserted in interstices of the
cemblike suction members of the suction detaching unit,.
.10 | so that the leaf portion corrésponding to portion
outsidetheoutlineofwafer,havingbeendetachedbysuction
by the comblike suction members of‘theAsucﬁion Aetaching
unit,isremovedfromthesuctiondetachingunitbyinSerting
the«:omblike shake down members of the rembving‘unit inlthe
15 interstices of the comblike suction members of the suction
détaching unit frém thereunder.
7._Thediebondingsheetstickingapparatusasclaimed
in claim 1, wherein fhe sheet sticking Seétion_includes:
a mount table adapted to mount the wafef théreon and
20 ingluding a heater capable of.heating the wafer, and
a sticking.press unit capable of.pressing the die
bondingsheethavinqbegnheat@jbythenwunttabledownward
from above the die bonding sheet so as to stick the base

provided with heat-sensitive adhesive layer of the die




air. 10 12. The die bondi ng sheet sticking apparatus as clainmed in any of
clainms 1 to 11, wherein the sheet peeling .neans includes a fixed roller

'_'and a pair of peeling noving rollers, the fixed roll er2¢apéadst ®oHf

rétaining the die bonding 15 sheet at its downstream side, the pair of
peeling noving rollers adapted to have the die.bondi ng sheet wound round

- and sandw ched between them and to nove upstream of the die bondi ng sheet
so that the release sheet of the diesbonding sheet is peeled fromthe 20-
wafer. 13. A nethod of sticking a die bonding sheet, conprising: a die
bondi ng sheet cutting step conprising, prior to sticking of a die bonding

sheet commii s\, Ay elieaser sastc 24 (LONer 2005 3T And ;3 hase, povi ded

“with heat-sens?%?ve adhesive | ayer to." a back surface j cutting
only the qiie' rovideqj ith heat-sensitive adhesive |layer of the die
bondi ng shest TA™eorfdtfity with an outline of the wafer, 5 said die
bondi ng sheet cutting step being cutting the base provided wth

“heat -sensitive gadh'e@%\fél? g?@iﬂlpg FHet ﬂg%%ﬁﬁq%ﬁpﬁar&t\ﬁsﬁ%c@ﬁal@ﬁ@ die
bondi ng sheet with _a spacing of given distance froma rear end portion of
t he waf er ithclaim 7, wherein the mount table protrudes upward at a

5 peripheralportionthereoftothérebyprovideésuctidnpart
adapted to fixeiperipheral.ﬁortioncﬁfthe sgrface of wafer
by suction,

the mount table further including an air blow space
part surrounded by the suction part and adapted to support

10 fhe surface of wafer upward from thereunder by compressed
air.. |

9. fhediebgndingsheetstickiﬁgapparatusasclaimed
in c¢laim 7 or 8, wherein the sticking press unit includes
a fixed roller and a press moving roller,

iS . the fixed rgller cépable of retaininé‘thEedie bonding

sﬁeet at a p&sitibn upstreém bf 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
élaimed in élaim 9, wherein the press moving rollef is _
provided with a heating unit.

11. The die bonding sheet sticking appatratus as

claimed in any of claims 1 to 10, wherein the sheet peeling




the direction of carry of the wafer so as to forma leaf- 10 portion; and

. .a leaf detaching step conprising detachlng only the |eaf portion,
correspondlng to portion outside the outline of the wat¥ctobe20@5he base

provi ded with heat-sensitive adhesive |ayer of the die- bonding sheet

after the cutting 15 in the die bonding. sheet cutting step, a die bonding

. sheet sticking step conprising, after the cutting in conformty with the

outline of the wafer in the die bonding sheet cutting step and further

after the detaching of only the |eaf portion, corresponding to portion 20°
outsi;de the outline of the wafer, of the base provided with heat-sensitive

-adhesi ve | ayer.of th e bondin heet, sti cki t he base provided with
heat - sen5|?¥ﬁé %ﬁHEE%V%LFéfbFwBP%d?@bgﬁﬁﬂ? t%%g%? ﬁﬁswéﬁEGUtline
confornlng 24 Qct ober 2005 58.to that of the wafer, by heating, to the back

surface of EPEREMafer, and a sheet peeling step conprising peeling the
. rel ease sheet of the die bonding sheet fromthe wafe.r having the die
bondi ng sheet st Kknawer etabpla Rirt tidibpntwrdheleta peitkhagadt ep.

portion thereof to thereby provide a suction part adapted
5 tdfixa-peripheralport.ionbfthesurfaceofwaferbysuctign,
the mount table furthér including an air-blo'w space
part surrounded by the suction part and adapted to si,lpport '
the surface of wafer upward from thereunder by compressed
air. |
10 12. The die bonding sheet sticking apparatus Ias
glaimed in any of claims 1 to il, whererin the sheet peeling
means includes a fixed roller and a pair of peeling .moving
-rbl_lers, |
the fixed roller capable of retaining the die bonding
15 sheet at its downstream side,
the pai'r of pe;eli-ng moving rollers adapted to have the .
die.bonding sheet wound round and sandwiched between them
and to move upstream of the die boﬁding sheet so that the
fele-asé sheet of the die bonding shee_t is pée‘lled from the
20 wafer.
13. & ﬁethod of sticking a die bonding sheet,
comprising:
| ~a die bonding sheet cuttiﬁg step comprising, prior to

'sticking of a die bonding sheet comprising a release sheet




1 .
ABSTRACT DI E BONDI NG SHEET STI CKI NG. APPARATUS AND METHOD OF STICKING DI E

BONDI NG SHEET Prior to sticking of a die bonding sheet congrisingra
rel ease sheet and a base provided with heat-sensitive #dP®e89Y ayer to a

back! surface of wafer, there is perfornmed not only cutting only the base

 '—provided W th heat-sensitive adhesive |ayer of the die bonding sheet in

conformity with an outline of the wafer, but also cutting the base. o
provided wth heat-sensitive adhesiva7layer in the direction of-a wdth

of the die 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 form
a | eaf portingha Fheeeafdeided anlyh tke th-eahdieritic-0ndRREL §8PPRYERTLLO portion
outside the outline of the wafer is detached. The present invention

provi des aadh&cbendimgSHeets retd, ckingi . BB ticking a
di e bondi ng sheet which, in the proces§8$§P%;g§338%¥%grgﬁgpggzﬁégﬁronic :

conponent s heLQL s@%aNRli€e 288ALEORMYC ips, effect sticking to a back
surface of wafer a dﬁeebgnding shee Q%éggb éfgﬁefﬁﬁ% i ORi ™ e%Btl%nly as a

protective,t, . the . ti of dicing but. also _as an adhesive for die
bondi ng atCtEggfﬁ%g&bgl%%gggoﬁﬁ?%éngfO%sgﬁﬁb&ﬁ ¢ror chips after dicing

-~onto a lead frane, . . :
% : sdid die bonding sheet cutting step being cutting the

base provided with heat-sensitive adhesive layer in the

direction of a width of the die boﬁdiﬁ-g sheet wit;_h a spacing

of given distance from a rear end bortion of the wafer in

the direction of carry of the wafer so as to form a leaf
10 pqrtion; and

a leaf detaching step comprising detacﬁing only.the '
leaf portion, corresponding to portién,oﬁtside,the outline
of the wafer, of the base provided with heat-sensitive
adhesive laygr of the die-bonding sheet after the cutting

 15 in the die bonding sheet Cutting step,

a die'bondiné sheet.sticking étep comprising{ after
the cutting in conformity'with the outline of the wafer-in
the die bonding sheet cutting step and further after the
detachingmxfonlytjualeafportion,corresbondingiu:portion

20 outside the c;utliﬁ'e of the wafer, of the base provided with
| heat-sensitive adhesive lafer 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 reiease

'sheet of the die bonding sheet from the wafer having the

die bonding sheet stuck thereto in the die bonding sheet

sticking step.
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ABSTRACT

DIE BONDING SHEET STICKING APPARATUS AND METHOD QF-'STIC_KING

DIE BONDING SHEET
Prior to sticking of a die bonding sheet comprising

a release _,sheet .and a base provided with heat-sensitive
adhesive layér tér aback surface of wafer, there is performed
not only cutting onl.y the base provid;ad with heat-sensitive
adh.eéive layér of the die bonding sheet iﬁ conformity with
an outlin.e of the wafér, but alsé cuttj__ng the base_pro:ifided
with heat-sensitive adhesive layer in the direction of a
width_ of thediebonding sheet wirthé spa;cing of given diétance
from a rear end portion of the wafer in the direction of
;:arr_y of thewafer so as to fbrzm a“leaf portion. Thereafter,
only the 1éaf_ portion correspondingAto --portion 'out‘side the
outline of the wafer is detached.‘ The p.resent 'invention
provides a die bonding sheef sticking apparatus and a ¥neth0.d :
of s.tickirig a,dié bonding sheet which, in the process_-for
prbducin'g small é-lectronic componenté, for example,

semiconductor chips, effect sticking to a back su;face of
_Qafer a die bénding sheét vcap.able of'functioning not only
as a'prote—ctive tape at the time of dicing but a.lso as -an
adhesive for die bonding at the time of die bonding of

semiconductor chips after dicing onto a lead frame.

(FIG.1)




