- 24 October 2005 | 5 TITLE DI E BONDING SHEET STI CKI NG APPARATUS AND METHOD
OF STICKING DI E BONDI NG SHEET FI ELD OF THE | NVENTI ON -TQSagggﬁgyt
‘invention relates to a die bondi ng sheet sticking appaf%. _ relates to
- a nmethod of 'sticking a die bonding sheet. I'n 'these die bonding sheet ]
'stickihg apparatus and nethod of sticking a die bonding sheet, in 10 the
process for producing small electronic conponents, for exanple,
sem conductor chips, a die bonding'ghebt capabl e of functioning as anf "
adhesive material,for. die bonding is stuck to. a back surface of wa eg a
the tinme of die bonding of seniconductor chips after dicing onto a | ea

: 15 GROUND COF THE | NVENTI 4= the conventional production .of -a -
&é?gf'o%S o éor such as silicon (hereinafter sinply referred to as
"waf er") %ﬁ?eﬁﬁﬁ’?ﬁﬁg i~ ERTL ST KNG AdP ARR U FAN B MRTHOD aF diTSICHENG Ny a |
large dianeter- A circuit pattern is forned on a surface of.the wafer, an

i i tape. The
the surfac&l6f BONOIEG SHEET pattern is protected by a protective
bagk side of the wafer is ground, and stuck onto a ring frame with a

~ pressure sensitive adhesive sheet interposed therebetmeen._

5 . . FIELD OF THE INVENTION
. The pjres_ent inv{ention relates to a die bonding sheet
-s{:icking Iapp-afatus and relates to a method of sticking a
die bonding shéet. In these die bonding sheet sticking
appra-aratus and 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 : s

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 -adisk having a large diametéL;. A circuit pattern is formed .
on a; surface o'_.f the wafer, and the surface of the circuit
pattern is proteétéd 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.. .




24 Cctober 2005 2 The protective tape is detached fromthe surface of the
circuit pattern, and the-wafer is cut apart into a nultiplicity of dice
formed chips by the use of a dicing cutter (di_cing),ln2 Prtebesi0dy o t he
wafer chips are 5 transferred to the subsequent steps such as cl eaning,

| ” 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 retentjon table 200. 10 Pressure sensitive.
‘adhesi ve sheet 202 consisting of base sheet 204 and pressure sensitive
-adhesive layer 206 is stuck to back surface WB of the wafer W The

pressure samsi e e 2dReSitegShaetq 2021y %%npytﬁétﬁ%@&é‘p%rg\?érlganged

cutter .- 210 along the outline (circunference) W of the wafer

However, r l:y, reduct i f ickness of . sem conductor chips
ey lX'g%E%er% %%df3*§%ﬂ%ﬂ%%zﬁf;#ﬁgié%ﬁﬁﬂﬁ ¥5¢° sBni conduct or

such as I Ccards i$S incredsing
Convent | ondF BHBHE C L3800 nL G REFRAG! G TA PECERT yaarel FiLG0Paining
such 20 sem conductor .chips,_it is needed to produce extrenely thin wafers
havi ng thecagg% ﬁ@lﬂiﬁéﬁ‘a)thi Tknklss fhatfie Gle WhfstcRhérereéms y thin
“wafers, there is the .danger of flawing of circunferential portion W of
the waf®r tHPBFLieraeritingtot stivs omarat sTeRs shehaun elagnahat Mirpimgsur e
' 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. Thé‘pressure sens:-i_‘tive'-
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

danger of flawing of circumferential portion W4 of the wafer

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




. ultraviolet curable pressure sensitive a

24 Cctober 2005 sensitive adhesive sheet 202 with the use of the cutter
210.. Moreover, there is the sheet stuck at V notch portion provided on the
wafer, so that there would occur failure in the recognfd9&v 3P wafer .
alignment effected in a |later step. For the purpose of avoiding such wafer
flawing or wafer = cracking, it is also practiced in the prior art to cut.a
pressure. sensitive adhesive sheet along the outline of wafer in a separate
step in advance and stick the cut pressure sensitive adhesive sheet to a
back surface of the wafer. 10 Further, in the prior art, die bonding is
carried out by using an ultraviolet curable pressure sensitive adhesive

sheet as thenpiessyrLipisid shecadhesimah shealse bR ¢Hd Sutdics Pondi ng,
where, sem conductor chips cut apart into a nultiplicity of chips are die

“bonded (tr@@ﬁé@ﬁeﬁwwe%@lgehé%r%é@é&éﬁg%nb'&&ﬁ \élr%ll%ksﬁéo@:?@é éd to the

hesi ve s aresult, the

adhesi ve séﬁeggéhwgﬁ?%he g! ghg&ecurtheO%£%&5%%Sjﬂ§$nSJtuﬁﬁ gﬁhe5|ve

sheet .is | owered so Ing s practlced
col l ets. 20 Stll furth M e bondj ng, racticed to

separ at el y- Coat A 1AL ¥ r anf; Wﬁhﬁl%rr‘f“%me%%/ %‘Flld”éf? e]c?tt%l‘f e 5¥hdi ng of

seni conduct or %p(PS onto the coated, |ead frane. 24 Cctober 2005 4
5 or the purpose of avoiding such wafer flawing or wafer

c;acking, 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 éurface of the wafer.

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

15 a lead‘frame, ultraviolet is'applied to the ultraviolet
cﬁrable pressure éensitive adhesive sheet. As a result, '
the adhesive strength of the ultréviolet curable pressure
sensitive adhesive sheet is lowéred so that die bonding is
précticed by using suction'collets.

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

.léad frame.




5 KHowever, 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 anohaerbeespmadenvietdatyi ene oW ause! Miag, the. abave pr obl'ens of
the prior art and attaining .20 the above object. I n accordance with a

first aseagloeel bhGdgnention,. therssts;peoulded a die bonding sheet.
sticking apparatus including: a water supply section for accommpdating a
plurality of wafers therein, 24 October 2005 5 a wafer conveyance section

i ncl udi ng conveyance neans
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,




for taking out a wafer fromthe wafer supply section and .conveying the
waf er, an al.ignnment section for positioning the wafer taken 5 - out from
the wafer supply section via the wafer conveyance ,neadyfbﬂmWH@ﬁwafer ‘
conveyance section, a sheet sticking section for conveying the wafer
arranged for given reference position at the alignment section via
conveyi ng neans and for sticking a die bonding 10 sheet to a back surface
-of the wafer by heating, said die bongding. sheet .conprising a release
sheet and a base provided with heat-sensitive adhesive layer, and a sheet
peel i ng section including sheet peeling neans for peeling the rel ease
sheet of the di e wofel ngnskeendy o8t 15ntihe- walaly Baniyagahbe r%&fond' ng
sheet stuck thereto at the sheet sticking section, wherein the sheet

sticking seeki @AKEARPHLECS: waEuE F A MBROS,£APADLE Of v JUIOf, 4 0t e
“sticking of the digpbonding sheet to the back SLﬁ?é&%iig.ﬁﬁé ﬁ%ﬁer,

“cutting 20 - Vi with heat-sensitive adhesive layer of the ~die
bondi ng shggggsgéégngggn?gggﬁfth an outline of the wafer, said cutting

. ; i - iti ive

e copa e okt Llhd Lo DAk P, ety e sl v s e,

IR I (2 R R S DR S SR P LT MLL
. ' 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

with heat-sensitive adhesive layer in the direction of a

widthof thediebonding sheetwitha spacingof givendistance




conveyance of the wafer so as to forma |eaf portion; and | eaf detaching
means capable of, prior to the sticking of the die bonding sheet to the
‘back surface of the wafer, 5 detaching only the |eaf p&t@dayer2005
corresponding to portion outside the outline of the wafer, of the base
provided with heat-sensitive adhesive |ayer of the die bonding sheet after
‘the cutting by said cutting nmeans The above structuring of the apparatus
‘enabl es 10 continuously and automaticglly carrying out a series of
operations including taking out.a wafer froma wafer cassette wherein a
plurality of wafers are accommodated, alignnment for positioning the wafer,

sticking ar i@ Hondi NG sheRlrc CYMYH SHHY & A8 %%s%h%hﬁggreé@q]p% Rase

provided with 15 heat-sensitive adhesive |layer to the back of thée wafer,

det achi ng t  of di I sheet, _and. accommpdati-ng
t he waf er %%é%[f%%céagg%t tw%.f hgod,iljg ggnn%!l)ﬂg asﬁéeeatf gloéfglfjﬁncﬁfl s not
only as a protective tape at the tine qof dicing but also as an adhesive

20 for die bon(fﬁ*iag‘é qECPREPORE IS &iaé)aﬁf’gﬁd‘?%gp Leh OBt 6F 18RI ps to a -
| ead frame f%gr di ci ng, . because the die bonding sheet conprises a rel ease
sheet and &f GASe prRTHIH i Theehda Foenkit kv Btfesiafethayerferd Qct ober
2005 Therefore, as different fromthe prior art, it is not needed to apply
an adhési Vet negalpr fhe deaf mextian ofcordiesHsodingg Lol pothéopr esent

invention., only heating the
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.




di e bondi ng sheet enables not only picking up, by suction, 5 sem conductor
chips with the use of suction collets but also direct thernmconpression
bondi ng because the heat-sensitive adhesive |ayer of tRAtOdber®ndi ng sheet
also functions as an adhesive for a lead franme. Also, 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 of the die
bonding sheet to the back surface of 7the wafer.. Therefore, there is no
danger of flawing of a peripheral portion of wafer -or wafer cracking as
experienced at the cutting of die bonding 15 sheet with a cutter in the
prior art. Mrebversfasedids diéfitrehtofirbheipr betoar brtjtit SiNebineeded to
cut .the di e bonding sheet by a separate operation in advance. Further;

prior to tieedéd dd agpoly hheadhes beadiag shaat rrige the dack jsi tace of thé
wafer, only the |leaf portion, corresponding to portion outside the outline

of vafer, ofc dhieifiase provhded ukthchentzaenshl ! g1 gdhest vl ayer of the

di e. bondi ng sheet after the cutting with the cufting’ neans’ et ached by

h fqdeaf i efore, . at.the sticking, of heated
i usgagﬁtgﬁ?Pngggﬁfghgﬁg %le:E%%Eﬁﬁbogigd%%giﬁégiﬁbSb§'gﬁggﬁ?nany f usi on

waf er . :
cor eoponai ey T3 B oo rP el e BrRESLE F e CaPmua bl Eakdes ki ded-
COhsequ?ntdiyfectth%hermocompression bonding because the
heat-sensitive adhesive layer of fhe die bonding sheet also
functions as an adhesive for a lead fréme.
Also, t.he base provided with heat-sensitive adhesive
10 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;g.. lTherefor-e, there
is no danger of flawing of a peripheral portion of wafer
-orwafer crackingasexperiencedat thecuttingofdie bonding
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.
Further, priér to the sticking of the die bonding shéet
to the back surface of thé wafer, only the leaf‘ portion,
20 correqunding to portion'outside the outline of wafer, of
Athe base provided with heat—éensitive adheé_ive layer of the
die bonding sheet after the cutting with the cutting means

is detached by the use of leaf detaching means. Therefore,

at the sticking of heatedwafer backsurface tothediebonding




rel ease sheet of the die bonding sheet can be easily detached, 5 w thout
any' hi ndrance, fromthe wafer In an exanple enbodinent, in the die bonding
sheet sticking apparatus, the cutting nmeans may conpri 3&9ctebed9% i ng bl ade
~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 w dth. of

the die bonding sheet wwth a spacing of given distance froma rear end
“portion of the wafer in the directjon of conveyance of the wafer.-, the
cutting blade unit being vertically novable and lifted -upward from under

the die boding sheet so that the cutting 15 blade is brought into contact
h..heat-sensitive hesive | ayer of the die

W th th i j .
ﬁgndingggﬁgzgfggggiggggﬁ% Pﬁéneré%%w?ﬁﬁf”bﬂ%gféﬁeﬁﬁPjﬂﬁﬁhcﬁiFP?ng of the

cutting bl.ade qyih qua%d, pr.ess the-die bondi ng sheet downward from above
the di e"Bofdi HY SHEtSF 0 POR&ERy CRF F8EPOonei Rathd RYToRoBrR Yt s hdebase
provided with heat-sensitive adhesive |ayer of the die bonding sheet This
st ruct uFPfRigCoBhahresCéaypiiy rafdnabeuracdldgdeut €pngegoentie, bases provi ded

wi th heat-sensitive adhesive |layer of. the die bonding sheet into portion
wi t h anreleppachiegdmy thar dise Iomobey sRO6E cnthd bathat deft 4dte=avaf er and the
| eaf portion corresponding to portion outside the outline of. wafer In an

. exarpl ewéhbodt neny, hindthecdi efbondichg sheéet. '
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 wafér 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



sticking apparatus, the |eaf detaching neans 5 may include a tenperature
regul ating unit capable of cooling or heating the die bonding sheet from
its rel ease sheet side at the time of ‘detaching only tR&O#tehsf208drtion,
corresponding to portion outside the outline of wafer, of the base
provided wth heat--sensitive adhesive |ayer of the die bonding sheet 10
For exanple, there can be nentioned the case wherein the heat-sensitive
adhesive | ayer of the die bonding sheet 1is constituted of an epoxy resin
while the rel ease sheet of the die.bonding sheet is constituted of

pol yethyl ene terephthalate (PET) . If the heat sensitive adhesive |ayer 15

i's constwithechof ah tepoxyfiesknd the adhergpce;bgt ween L, provided
wi th heat-sensitive adhesive |layer and the §reléase sﬁe%t5§3§§§§ i ncreased

dependi ngo opothecshangei gk tagbbg&gﬂﬁgngﬁrﬁégé%to t hereby cause it
difficult to peel the base provided wth heat-sensitive adhesive |ayer.
However, the feguhatipg.of tbg,tenReLat u of, _di e. bondi ng: sheet by cooling
or heating in conformtyﬂv(\a/ith t(he cgﬁdi%ll?ogchgf %‘leé é)loélgg{)’ﬁdiﬁbe%heet S

accor di ngc txihheappasants, LAYeNon.enabl i1izing the adherence
between the .release sheet andatheeheatfgiﬁ%%??ve adhesive layer. As a 24

Cct oher result, the peeling of the rel ease sheet can be stably .
effegted%§$§?%gu i et o p%ﬁ%Fgﬁﬁf 25119 PR taticrtekrce L dsetloen t he.  base

rovi ded wi th, heat-sensitive adhesive |ayer
P or%eatlng the die bonding sheet fr_gm its release sheet side

atthetimeofdetachingonlytheleafportion,corresponding
: toportionoutsidethéoutliﬁeofwafer,ofthebaseprovidéd
'withheatfsehsitivéadhesive1ayercﬂfthediebondingsheet,
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 rélease sheet
of the die.bonding sheet ié constituted of pdlyethylene
‘terephthalate (PET) . If’theaheat.sensitivezadheéive layef
15_ i-s constii;uted of an epoxy resin, the adher_ence between the
Abaserprovided wi£ﬁ hgét—sensitive adhesive layer and the
- release sheet may‘bérincreased depending on the chénge_of
ambient temperature to thereby cause it difficult to peel
the base provided with heat—sgnsitive adhesive layer.
20 A Howevgr, the regulating_of the temperature of die
bonding sheet by'éooling'or‘heating—iﬁ éonformity 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




and the rel ease sheet can be stabilized w thout any change 5 thereof, so
that only the |eaf portion, corresponding to portion outside the outline

of wafer, of the base provided wth heat-sensitive adh&9Paeei?d§er can be
easily peeled. In an exanple enbodinent, in the bondi ng sheet sticking
apparatus, the |eaf detaching neans may 10 include a suction detaching unit
adapted to, after the cutting by -the cutting neans, detach only the |leaf -
portion, .corresponding to portioni®mutside the-out-line of wafer, of the
base provided with heat-sensitive adhesive |ayer of the die bonding sheet
by suction fromthereunder. 15 This structuring enables easily detaching

“only theelsgdft, pdre ipeslicgroespbadichg oheep@Hdean Q4 $idest e outline of

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

~ bondi ngestieeted mtanrexample enmbadi PeRg, iThdie Ji ed;{%ogl%{gqres[bggt 20
u

sticking apparatus, the |eaf detaching neans may ‘i nc € a renoving unit

capabl epetweeMMHNEAE0 dRATde PQE L .0, di ng. to.portion outside the
outline of wafer, hav?hg beé% det ache 6%£§%§9§ﬁ%?§%%sa§?£éﬁ$%@ unit.; :
fromt hgngugtd an. det.achi i L. .24 ober 2005 11 This structuring
enabl es easi |y renmoving t éyF%%?b%pﬁgb%%nfz?éTV%E?EHEH%ﬂj’F@aﬁ6¥%ion out si d

leaf portion, corresponding to

_ theﬁout{ﬁggeggl g@fgﬁathgxaggtggen d%tached by the suction detaching unit,

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.




fromthe suction detaching unit. .5 In an exanpge enﬁ_odlnen_ti in the ?Lge
‘bondi ng sheet sticking apparatus, the suction detaching unit may inc
sUctiog menber s shapeg like a conb, and the renoving uft@cibas20Phcl ude
shake down members shaped 10 like a comb which can be inserted in _
interstices of the conblike suction menbers of the suction detaching unit,
so that the | eaf portion corresponding to portion out si de the outline of
waf er, having been detached by suctlion .by the conblike suction nenbers of
the suction detaching 15 unit, is renoved fromthe suction detaching unit
by inserting the conblike shake down menbers of the removing unit in the
interstices dfhithe tdmiukiensuctilbhereabel d yotetbeisycthen 1edgt achi ng uni t
~ fromthereunder. This structuring enables easily and securely renmoving 20
- . the | eabopérivinon coomeespontimy to fardion Qi side dihe Qubline of wafer,
havi ng been detached by suction by the conmblike suction nenbers of the

sucti onwdetachhagitgieed Bddd B4EEhANs dot AGRING it oNLY DY inserting
t he conbli ke shage Qdoﬁz menber s o?ﬂfhe r%nDV|ng%§$% |ﬁ?#)e ifterstices of

the 24 €ebabene2@0% 32 o e Syctipp menbers of the suction det achi ng
unit from thefeunder. Thereforéﬁyfaéfure to renove the |eaf portion from

the s -In- an 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, havingbeendetached by suction
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




suction detaching unit can be avoided with the result that continuous
operation of the die bonding sheet sticking apparatus of the present

i nvention would not be hindered to thereby attain an efhabertae

~of .production efficiency In an exanple enbodi nent, in the die bonding sheet
10 sticking apparatus, the sheet sticking section may include: a nount
tabl e adapted to nount the wafer thereon and including a heater capable of
heating the wafer, and a stickingpress unit capable of pressing the die
bondi ng sheet havi ng been heated by the nount table downward 15 from above
the di e bonding sheet so as to stick the base provided with heat-sensitive

“adhesi vembayee ofct hen dicbdending, sheet 1 Lg, éé‘@a&%ﬁ@%ﬁ!ﬁf ¢e of the wafer

di sposed on the nmount table This structuring enable eating the die
bondi nghsheghder20 and enabl es easily and securely sticking the base
provi ded with heat-sensitive adhesive |ayer to the back surface of the

wafer. . In | e enbodinent, in the die bonding sheet sticking
appar at us, ?ﬁ%rﬁéﬁﬁ 'ﬁ%%?guﬁ%ggbf%??ﬁaénﬁbgﬁﬁgE%ﬁ”@ﬁ?bﬁé@”?@bg 13 at a
peripheraL.ﬁon%HQn t hereof. to thereby provide a suction part adapted to
fix a paFrpREr&TEPaPiToibrt CrE BErddeeded wiids éhebyesudtibhatt he mount

tabl e further including‘an. air bl ow space
5 contlinuous operation 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 mognt table adapted to mount the m}afer thereon and .
) :incl'udir‘)g a heater 'capaf;)le of heating th-e wafer, e;nd
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




5 part surrounded by the suction part and adapted to support the ‘surface
of wafer upward fromthereunder by conpressed air. This structuring
enabl es avoi ding contact of the nount table with the c24Qudberd8itern |ying
on the surface of the 10 wafer, so that damaging of the circuit pattern can
be prevented. Further, the entirety of the wafer is supported upward by
conpressed air, so that the pressing dowmward by neans of the sticking
press-unit at the time of sticking yshe die bonding sheet woul d not bring
about bubbling between n the die bonding sheet and the back surface of the
waf er and would not cause wafer cracking, breakage or damaging. In an

_ | j rd i dli . LEKLE , th
exanp ea&ﬁbqﬁhﬂgﬂkae{mpbbe1@h&iﬂ9&§£@90§ﬂ§%$?%%b%gbgge%$g§é§%§§in; ?oller,

sticking press unit may include a fixe anda

20 the fyx8d nablkel €apapl e, of. retaini.ng the die honding sheet at a

positio# ups?regn1of f he ma.gﬁfagﬁgr%}eggrgﬁ9?ﬁ§f?%FﬂéP%ﬁ&&ﬁt@é to be noved
ef fect sticking of the die bonding sheet to the

downst r gamp, r
back susghéé g?lgﬁ%§§é¥ﬁr 24 Cctober 2005 14 By virtue of this structuring,

the fixed ro%hermret%ins the di e bonding sheet at a position upstream of
the wafer whi fe™PHB pF88d SndbVhgerol Pl uiénfoved: Hovimbey esprcso t hat

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 damagin'g of the circuit pattern can be
pre.vented. Furthei, the enti.rety of the wafer is supported

. upward by compressed ai.r, so that t.:he pre-ssirig downwérd b.vy
means of the sticking press urnit at the _time of sticking
. ‘t‘he die bonding sheet would not bring aboutrbubbling betweaen -
15 _the die boﬁding _s_h'ee-t and the back surface of the wafer and
would not cause w‘afer cracking, breakage or damaging.
In an example embodiment, in the die boridingi sl:léet
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.




any air between the back surface of the wafer -and the die. bonding sheet
is expelled fromthe downstream side. Consequently, trapping of air

bet ween the back surface of the wafer and the die bondlﬁbogﬁééﬁm%an be

avoi ded. Further, by inclining the die bonding sheet, sticking with a

- given tension can be effected w thout any wwinkling; Therefore, .10. the
di e bondi ng sheet can be securely stuck to the back surface of the wafer.
In an exanpl e enbodi ment, in the die bondi ng sheet sticking apparatus, the
press noving roller nmay be provided wth a heating unit. 15 This
structuring enables further heating the die bonding sheet bymeans of the

heating uni tppkitrhecns £$s iFVE Rt Al h@S £hsOrihad rbhe chaser prgui ded with
heat - sensitive adhesive |ayer can be stuck to the back surface of the

waf er iR &y RaHdnG BN SIS SQCHr B 20, epgergéan@ketﬁgbﬁgfgﬁnt i'n the
di e bondi ng sheet sticking apparatus, the sheet peeling section may

| el ude,,) oyt fablen gﬂhegoifepgl@gno%% wBLACLhsReoD,, A tober 2005

15 t he nount e pro g upwar perlp era por hereof to

"t her eby. rOV|d suct i art adapted to _fix a er| er al ortlon of . the
S0F At & o g &bl % et H

surface %?%ﬂuﬁlo gV ant t §ra c?%ﬁl g%an air bl ow

'S ace r surrounde by the.suction part and adapted to support
P é% élng -sheet gs gxpe%led from the downstre%m side. PP

Consequently, trapping of air between the back surface of
thewaferandtﬁediebondingsheetganbeavoided. Eurthe£,
by inclining the die bonding Sﬁeet, sticking with a éiven
tensioncankxaeffectedvﬂthoutanyuuinkliﬂg. Therefore,
'IQ. thediebondingsheetCanbesecurelystucktothebacksurfacé
of the ﬁafer.
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 |

.-mOrereasily 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,




the surface of wafer upward from thereunder by conpressed, air. This
structuring enabl es avoi ding contact of the nount table with the circuit
pattern lying on the surface of the 1.0 wafer, so that &hH#ge§Odf the
circuit pattern can be prevented- Further, the entirety of the surface of
wafer 1s supported upward by conpressed air, so that, at the tinme = of"
peeling the rel ease sheet of the die bonding sheet, there would not occur:
waf er cracking, breakage or damagi ngis 15_ I n an exanple enbodi nent, in the
~di e bondi ng sheet sticking apparatus, still further, the sheet peeling
means may include a fixed roller and-a pair of detaching noving rollers,
the fixed rol tee eapabl &0fld g tingi tiheugivarbondi ngpe2Q p3hael; at its
downstream side, the pair of peeling noving rollers adapted to have the die

bondi ng gheet owotndrkotntdoandesangwh chedabel ween: 1 hem ., and e ‘upstream
of the d?e bondi ng sheet so that'?ﬂ% -24 Cct ober 2ooghi6 5C%§N§%§e sheet of

the die bondingpsbegheis ngeledd bamilhe, ppalet,e Jhis, sliycturing enabl es

peeling the rel ease sheet of the ondi ng sheét o] e Wt er securely
and easily.

the mount table furthef 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, go that damaging of the circuit pattern can be
prgvented- Further, the entiréty'of the surfacé_of wafer
i:;; supp"orted upward by compressed air, éo that, at the tirﬂe
of peeling the release sheet of the die bonding sheet, there
Qould not occur wafer cracking, breakage or damaging.
i5
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 retaining the dié-bonding
20 shéet at its downstream side,
the pair of peeling Amovi_ng rollers adaﬁted to have the
die bonding'sheet.wéund round and sandwicﬁed between them

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




In accordance with a second aspect of the invention, there is provided a
met hod of sticking a die bonding sheet, conprising: a die bonding sheet
cutting step conprising, prior to sticking of a die bon&19@ﬁ§%@@i
conprising a rel ease sheet '10 and a base provided with heat-sensitive
adhesive layer to a back surface of wafer, cutting only the base provided
with heat-sensitive adhesive |layer of the die bonding sheet in
conformty-with an outline of the wafer, said die bonding sheet cutting
step being cutting the 15 base provided with heat-sensitive adhesive | ayer
in the direction of a width of the die bonding sheet with a spacing of

gi ven di s¢ hageefsloma deaherd POOMPisHNE Waf ghding e dit?x%Cti on of
carry of the wafer so as to forma |eaf” portion; an& 20 a lea det achi ng

step compiising detaching only the |eaf portion, corresponding to portion

outside the outline of the wafer, of the base provided with heat-sensitive
adhesi ve | ayef, pf sthe di g ;hndi heet after _the cuttin .in the die
bondi ng sheet cutting sféﬁ]%ggh%%%%ngeﬁ 0B89I} % Eﬁﬁh%@ﬁﬁtSﬁget sti cki ng
nformty with the outline of the

step comgyd $4; fter he cutting in c _ ‘
wafer in (%E%E%Fgﬁggﬁ iﬁéegﬁe FO@ugP?nﬁagFEpS%ﬁHr?&Ftﬁ@@ edsetyt he
detacghing of only the |eaf portion, corresponding to portion

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 cutting step being cutting the
15 base provided Q;th peat+sénsitive adhesive layer in the
direction of a widi,:h of the die bonding sheet with a spac-ing
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.heatfsensitive
adheéive layer of the die bonding sheet éfter the cutting

in the die bonding sheet cutting step,




5 outside the outline of the wafer,.of the base provided with

heat - sensi ti ve adhesive | ayer of the die bonding sheet, sticking the base
provided with heat--sensitive. adhesive |ayer of die Hﬁﬁ&?ﬁﬁzgﬁeet whi ch
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 wafer having the die
bondi ng sheet stuck thereto in the di & bonding sheet sticking step. 15-1n
thi s method, the die bonding sheet functions not only as a protective
-tape at the tinme of dicing but also as a pressure sensitive adhesive for
-di e bonding at atdie tharedioly diltediormdiingciofy sériccondpetioinghi pStiee. a | ead
frame -after dicing, because the die bonding sheet conprises a rel ease 20
sheet and ebasertpring dedcwhfbri¢at-sensidieenadhasi ¥e dyeafeTherefore, as
different fromthe prior art, it is not needed to paste an adhesive to a

Iead.franﬁtﬁé'¢iﬁiﬁdﬁ§iﬁ§ sHi & handiingy éﬂéﬁig%dpEﬁ§%BEriB%%@Eigﬂe only
heating the die bonding sheet enables not only picking up, by suction, 24

Cot ober 2085 A8, SOt AL 1UMSN 1 BE UBSLBTABUEN PR GOl Ler . bu

.also direct thernbconpreéssion bondl ng cause t d’ with
23;1;—53328_;%4&%?%3@%;erfg%_f%sro@fthwsaﬁéﬁ RNhEDRNE Bl o e LR s an
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. 1In the present invention, only heating the

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




Al so, the base provided with heat-sensitive adhesive |ayer of the die
bondi ng sheet is out in conformty with the outline of wafer before the
sticking of the di-6 bonding sheet to the back surface & Otber2tR¥ er -
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- Mreover, as different fromthe prior art,
it is not needed to cut the die bondi pg sheet by another operation-in
advance. -Further, prior to the sticking of the die bonding sheet 15 to the
back surface of the wafer, only the |l eaf portion, corresponding to portion

out'si de -tSemoubhimnetof SMfRY widh tHNEs aFes PEOYLIeE 1Wickh 61?@51%8”9 tive
adhesive | ayer of the die bonding sheet after the cutting in the cutting

step is del ached ot e hdls Aol aEBhAYNG A NPL ALY L gtﬁgg,hﬁegt i cking of

heat ed wafer back surface to the die bonding s any [ ondi ng
bet ween an, put hi _par.ti.qn _of -waf.er and_the l.eaf portion corresponding
to portion outgfgg %%ﬁglguv%iﬁéﬁgflﬁgﬁéP“¥éﬂfﬁi‘%QbFéﬁgxhéﬁthﬁﬁEntly, t he
24 Cct ober-2005. 19 rel ease_sheet of .the die bondi ng sheet can be easily

det ached, WIROUT A - AT ndPARTEYE  F M ¢ hbS3@f EF2MBRI EF DESCRI PTI ON OF THE
DRAW NG 5 Fig._%lis a.plan view showi ng the entirety of one form of die.
bondi ng sheet <ti%ki h§CaBparabtRviiedrditiyheatrrgnsitive adhesive

layer of the die bondingisheet is ecut in conformity with
the outline of wafer'béfore the sticking'of:the die bdnding
sheet to the back surface of the wafer. Therefore, there
is no danqer of flawing of a peripheral portion of wafer_
10 orwafercrackingaséxperiencedatthecuttingqfdiebonding
shéetwiﬂhacutterinthgpriorart- Moreover, asdifferent
.froﬁtthe prior art, it is not needed to.cut‘the die bonding
sheet by another operation in édvance.
Further,priortx)thestickingoftjuadiebondingsﬁeet
15 to the back surface of the wafer, only the leaf portion,
'corresponding to éorﬁién outside-the outline of wafer, of B
the base provided with heat-sensitive adhesive layer of the
die bonding sheet afterlthe cutting in the cutting step is
detached in the leaf‘detaching step. Therefore, at the
20 sticking of heated wafer back surface to the die bonding
sheet, any fusion bonding between an outline portion of the
'waferand1ﬂmaleaf?ortioncofreSpondingtx)poxtionoutside

the outline of wafer can be -avoided. Consequently, 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 the line
| T-11 of Fig. 1; Fig. 3 is a side view of the di e bondi #HfP&®ES%sti cking
apparatus of Fig. 1 taken in the direction of the arrow Il of Fig. 1; .
"Fig. 4 is a partial enlarged sectional view of die 15 bonding sheet for
.use in the present invention; Fig. 5 is a schematic perspective view for
- explaining the action of die bondinggsheet sticking apparatus according
“the present invention; Fig. 6 is a front view of the sheet cutting section.
.20 of die bonding sheet sticking apparatus according to the present ‘
i nventi on;. Fi-Qye ol i - Vi t. ti. ection,of Fig. 6;
24 ot ober 3008 0 B T e e ATy o AT A ¢ he
action of _t i cki nress section aof die bonding sheet sticking
appar at us w%?@é)?l | ;agl}{]gutq‘hcgrapnrcees’erﬁrcfmn\?tehn‘? i“baf#e%i g. 9is 'a schematic
sectional view for explaining .5 the action of the sheet cutting section-
of di e bonding sheet sticking apparatus according to the present

invention; Fig. 10 is_a _schematic sectional view for explaining
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;




- the action of the sheet peeling section of die bonding sheet sticking
apparatus according to the present invention;, 10 Fig. 11, jis.a ematic
sggtional view for .explaining the action of detaching é4+%%?ﬂ%§$tion of
‘die bonding sheet wth the use of |eaf detaching unit according to the
present invention; Fig. 12 is a schematic top view for expl ai ni ng the
action 15 . of detaching a leaf portion of die bonding sheet with the use
- of leaf detaching unit according to tie 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 use of rempving unit according to

the present invengioh;iand Faipmald d $atschemtiiewsestd anah a\ihewf or
explalnlng .the nethod of sticking the conventional pressure sensitive

adhesi ve sheehcr2n@t ehers 2005 2 phB 5hedn M 095 5 CKisRdcappar at us
(di e bondi ng ?ﬁgetnstacklébj_apaﬁigtug) ?’ die bgﬁﬁr%g §ﬁ%gt e% 4A, 4B:

relgase sheefok Prg NegbaSersstL¥E-rEDES! Y8 Lﬁgeﬁresghtb§§$EHtlon,

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; and
Fig. 14 is a schematic sectional View for explaining
tﬁéinethcmiof sticking the conventional pressure sensitive

'_adhésive sheet.




7: heat-sensitive adhesive base material (base provided with

heat - sensi ti ve adhesive |ayer), 10 7A:, leaf portion, 10: wafer supply
section, 12: wafer carrier, 14: lift driving notor, 18*O0%ehe1208tr 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, 5-.64: guide roller, 66: separating roller, 68: tension roller,
In the drawings: o
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,




70: cutting/sticking position, 72:.guide roller, to 75: rel ease mat eri al
w ndi ng section, 76: cutting blade unit, 78: cutting blade, 80: guide
15 84: cutting pre¥sO¢den289S 86: guide

rail, 82: sheet cutting press unit,
rail,. 88: cut, 90: cylinder, 92: suction part, 94, 126: air bl ow space
part, .96: air supply pipe, 98: cylinder, 102: fixed roller, 104: press

moving roller, 24 Cctober 2005 23 108, 110: peeling noving roller (sheet
peeling nmeans), 112: fixed roller (sheget peeling nmeans), 114: residue
wi ndi ng section, 116: peeling table, 5 118: guide rail, 120: cylinder

mechani sm  122: suction part,
' 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,




124: air supply pipe, 140: leaf detaching unit, 10 142: suction section
(I eaf detaching nmeans), 144: suction support nenber (|eaf detaching neans),
148. suction pad (leaf detaching neans), 160 cooling unf4C{LeEpEr at ure
regulating unit), 162: fan section, 15 .164: contact section, 180:
- removing unit, 182: shake down arm  200: retention table, 202: pressure
sensitive adhesive sheet, 20 204: base sheet, 206: pressure sensitive
adhesive layer, 210: cutter, W" waf®r, .W.: circunferential portion, 24
Cct ober 2005 24 W2: surface, WB: back surface, and L: given distance.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of di e bondi ng sheet
~.sticking apparat@s, ladcosek hihd aothagnfebbat (sRveRtdQn Wd heBBsfescri bed
below wth reference to the appended draw ngs ‘ .
'112: fixed roller (sheet peeling means),
114: residue winding section,
116: peeling table,
5 . 118: guide rail,
.120: cylinder mechanism,
122: suction part,
124: air supply pipe,
140: leaf detaching unit,
10 142: suction section (leéf detaching means),
144: suction support member (leaf detaching meéns),
148: suction pad (leaf detaching means}),
160: cooling unit_(temperature regulating unit),
162: fan section,
15,  164: contact section,
180: removing umit, ' ' L
182:-shake down arm,
1 200: retention table,
202: pressure sensitive adhesive sheet,
20 204: base sheet,
206: pressure sensitive adhesive layer,
210: cutter,

W: wafer,

;le circumferential portion,




Fig- 1 is a plan view showing the entirety of one form 10 of die bonding
sheet sticking apparatus according to the present invention. Fig. 2 is a
view of the die bonding sheet sticking apparatus of Fi ¢t Oqobe2Réh in the

direction of the. arrow along the line Il-11 of Fig. 1. Fig_ 3 is a side
view of the die bonding sheet sticking apparatus of Fig. | taken 15 in
the direction of the arrow Il of Fig. 1. Referring to Fig. 1', nuneral 1

general |y designates one form of diejponding sheet sticking apparatus for
sem conductor wafer (héreinafter sinply referred to as .sticking apparatus
1") according to the present invention. 20 . The sticking apparatus 1,
referring to Fige: lguipgkydes. wafer supply section 10 wherein a plurality
of wafers Ware acconmmodated, wafer conveyance section 20 which conveys
waf ers Wacco at i N : fe upply section 10, and. alignnent
section 30 mhrgﬁgbo§$%$oﬁép?ﬁéghaégés W taken out- 24 Cctober 2005 25 from
"the wafer supply_sec&ion 10 bX t he wafer conveyance section 20. The
sticking appara us ?%r?h%?alﬁ%ludes sheet sticking section 40 for
-sticking a sheet (hereinafter referred to as "di e bonding sheet 2") to
back surface WB (nanely, surface not provided with a circuit pattern) of
.each of the wafers Whaving been positioned by the alignnent section 30.
Thi s dPe bondi ng sh¥et2BLER DESERERRIGY ORSTHEhBNFENRIGN g. 4, providing. a

base having heat-sensitive .
Embodiments of die bonding sheet sticking apparatus

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




dhesive layers on its both sides (hereinafter referred to 10 as
?ﬂng-sensigive adhesi ve base material 7") and superposing rel ease sheets
to the heat-sensitive adhesive layers. Still further, tHeO%®rcRing
apparatus | includes sheet peeling section 50 which peels the release e
sheet 4 (4A) of the die bonding sheet 2 fromthe wafers Whaving 15. t ﬁ
di e bondi ng sheet 2 stuck thereto by the sheet sticking section 40. Wt

" - respect to the above die bonding sheeis 2, it can be produced from for

i m | at e)
exanpl e, a base 6 of a polyimde (PI) , PET (polyethylene terephtha
- res?g or-the Iike anibé? heat-sg:;itlve Eg;f?;ézstgiirse5hgf_g pé;ﬁ;”]de
Lgfgpiaﬁliﬁg?ngﬁnﬁgg;y r2§?§”§ﬁ¢ fgﬁggggAshgéts of PE$ _?po?&eﬁﬁygene t
i fed thorers, and oy dre: Sh Betaber Stob 55 BS54 Ry Lot 8%6an be used
imte er et.o, St n |
It G '55%% irded with heat-sensitive adhesive
?Zyle(rjggizs%ﬁlco]ﬁlmq{qj:lé Fi gsc.ﬁ’l ?fezﬁfdjgr %/\iad)élrn%a? e whteretaitvervessel ) 12 |
or wafer |y, bpx wherein wafers Ware piled one upon another and
Sl T etk P} Mo
sectiop 10, s0 gs to vertica , _ _ i .
igﬁpgggd of Y reXHIPRES PPEt PEPMIFRE WoEbr 2 191 apdi bara t serev achani sm

16. fer ‘ E o
‘15' The W%achcﬁfthewafersﬁVhav1ngbeenpositlonedinrtheallgnment

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‘base material 7") énd
superposing release sheets to the heat-sensitive adhesive
léyers- S£ill fufthef} the stiéking'abparatus 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). 1In the preseht‘invention,

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




carrier 12 in its inside is provided with a plurality of 10 -shel ves havi ng
protrudent portions (not shown) on which a plurality of wafers Ware
accomodated. In Fig. 3, there are shown vertically arF%ﬂﬂ@Hf%V% waf er
carriers 12. which are alternately used in order to continuously carry out
the . operation of the sticking apparatus 1. 15 Further, the wafer supply
.secti.on 10 is provided with a wafer detecting sensor (for exanple, |ight
transm ssion type or light reflectiog type sensor) ; not shown, so. that,
with respect to wafers W the shelf position, nunber, etc. can be detected
by the sensor while vertically noving the 20 wafer carrier 12. In the

vaf er suppbynasy i afedd.2 WahCheshpph o HIXAMhEEEl N NGBS A 8 Blled one upon
ul

another with a cushion sheet for protecting the cir surface i nterposed

bet ween ' nel ghbokd N9, a - : ber 2005 27 As shown in Fig.
1, the maﬁ%r convey&%@%eéé%gig%9§69§g%n%§§?§E% “¥obot having a nmultiaxis

(mul tishaft) i rm.22. This ropgt is_so constructed that, by neans of
the. nobile a?%%%f%c?ﬁélﬁa é?%‘vﬁéﬁﬁpge ey B WL HA LRIt RABEYhe waf er
supply seq&ion O,E%he alkgnnent iection 30, nount table 42 and the sheet
peel i ng sectiom 504 77t H8TE&qnBRREY Rex dtifsiei iheaded saFr ave Rpiledo (4)
indicated in Fig. 1. The nobile arm22 at its distal end is provided with
“suction néﬁﬁ%Pp%ﬁﬁﬂﬁ?ﬂ??§n@dﬁﬁﬁﬁﬁﬁﬁQ%ﬁ%ﬁ@&@mmﬁ%mmﬁ@ekiachably

disposedinthewafersupplysectionlosoéstobevertically_
movable by means of a driving unit composed of, for'exa\mple,-

liftdrivingmotor14andballscrewnechanian16. Thewafer
carrier 12 in its inside is provided with a plurality of

10 -shelves having'protrgdent portions (not shown) on which'a_
plurality of wafers W are a;commodéted, in Fig; 3; there
are shown vertically arraﬁéed two wafér carriers 12 which
'are. alternately used in order to continuou.sly carry out the
operation of the sticking apparatus I.

15 Further, thg wafer supply sectioﬁ 10 is provided with
a wafer dgtecting 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.
_canxbe.detected by the éenso; while vertically'moging the

20 ﬁafer carrier 12. In the wafer supply "section 10, wafer
supply box wherein wafefs aré piled one upoﬁ another with
acushionsheetforprotectingthecircuitsdrfaceinterposed

between neighboring wafers can be used.




10 not shown. Each wafer Wcan be fixed on the nDbiI$harn1$2 by' negative
ressure suction by neans of the suction nenber 24 _ e waf er conveyance
'gection 20 of the ébove construction detects the shel f 2p9dti8% nunber,
etc. with 15 respect to wafers Waccommodated. in the wafer carrier 12 of
the wafer supply section 10. The wafer conveyance section 20 is vertically
.noved dependi ng on the detection results and takes out each wafer W
accommodat ed on shelves in.the waferogarrier 12, as !nqlcated by doubl e
" headed arrow (1) 20 in Fig. 1, by effecting suction fixing thereof by neans
of the suction menber 24 of the nobile arm 22. Each wafer Wtaken out from

the wafer suppl gsseabwaninlPiyith, i £8e Gk £al tc S L ACELRd St BUction fixed
on the-suctigﬁ menber 24 pro%?ded on the distal é%%?d? t he ﬁ%ﬁﬁ%e arm 22,

24 ot ober c3005528 and LLaBS! By Ak onubyin AN 6a32. oLy L ey Sl anent

section 30 which conducts posit ing o nean nobi | e

T T T T

aIi?nnegtisepalogf a ar?eEZ?;i " rtoforned into a straight line
Cont i gur ati Oh 07 3G Bt cRIBAtEGHOV] dialt G GAUIF b baRpara ‘stioun, - as
refer enj(_:e t 'g' I;vtafvg}i égpg)]?;[fasteicrg:%otnhfo“y\e:fh%r'aJ\_/\:{gr?rggng lsle%r%q%TltBC() ,p cr)nilutr;tom no)
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 . _ .
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
lOLw_ith its circuit sﬁrface up is suction fizedonthe su-ct'io:n

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




10 of the wafer Wis effected on the basis of detection results. After the
conpl etion ofalignment in the alignnment section 30, suction of the turn
table 32 is canceled, and the wafer Wis suction fixed2d?PrtabbréO®pbil e arm
22. Further, a reversing nechanism 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 wafer heating sticking
unit 45 of sheet sticking section 40 ich sticks die bonding sheet 2 to

t he back surface of wafer W(as indicated by double headed arrow (3) in
'Fig.- 20 1). The sheet sticking section 40, as shown in Figs. 1, 2 and 5,

includes thg g I cKi i t,,4 ich . receives aligned wafer W
havi ng bee% %\é%%%gg%é@ﬁ%ﬁﬁ%bi ggbgr%mt‘agzgf%? e IR s &t 197 ki ng
24 COctober 2005 29 sheet feeding section 44 which feeds

.section 40‘3'nclllud§sCon
di e bondi ng° shiebt" 500Uy YT hg 58t Por e Wl & @fals 1f dike bondi ng
sheet 2 an siickingﬂgress,section 48 which sticks the die bonding sheet
2 to the AR Strddte of ARafBFIWATS Ryt Aeulde eredded iavgrast | GXi g uni't 45,
t he waf er Whavi ng been conveyed by the nobile arm 22 is-transferred on the
nount -t abl B81A42 hhd hel d thereon by suction. The nount table 42 is so
-constructed that, as shown in Figs. 1, 2 and 5, it can nove between
wai ting positiom 4ahg posigimeninhesetion 30, a sensor, not shown,
detects an orientation flat part consisting of a peripheral
.part formed into a straight line configuration or a V notch
part provided on each wafer W, not shown, as a reference
part while rotatilng thewafer W, and alignment (positioning) =
10 of the wafer Wis effected on the basis of detection results.
After -the completion of alignment in the alignment -
section 30, suctionr of the turn table 32 is canceled, aﬁ‘d
the wafer W is suction fixed on the mobile arm 22 . Further,
a reversing mechanism, not shown, provided in the mobile
15 arm 22 turns the wafer W 180° upside down. .The wafer Wwith
its back surface up is conveyed to the mount table 42 of .
wafer heating sticking unit 45 of sheet sticking section
40 which sticks die bonding sheet 2 to the back surface of
wafer W (as indicated by double headed arrow (3) in Fig.
20 1).
The sheet sticking section 40, as shown in Figs. 1,
2 and 5, includes the wafer heating sticking unit 45 which

receives aligned wafer W having been conveyed by the mobile

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




.10 transfer of wafer Wis effected; position indicated by dotted line in
-Fig. 5) and sticking position (position-indicated by. full linein Fig. 5)
al ong guide rail 60, as indicated by doubl e headed arr ot EPPH#eans of a
~driving mechani smsuch as cylinder nechanism, not shown. 15 In the sheet
~feeding section 44, the die bonding sheet 2 is wound round supply roller
62 as shown in Figs. 2 and 5. The die bonding sheet 2 fed fromthe supply
roller 62 is passed by neans of qui roller 64, separating roller 66 and
tension roller 68 arranged in this sequence to 20 cutting/sticking position
70. The rel ease sheet 4B of die bonding sheet 2 is sharply folded back by

-the separ aijng r=allet, 6% kLR the & ht%é$ t .the rel.ease sheet 4B is
separ at ed g#on1thg glg Sﬁglna shee$§§ % épf?&&§ 9 she rsepar at ed
rel ease sheet 4B i s.quided by gyide roller 72 and wound around. release
material i r?&tnﬁuggégﬁoﬁe?g.lxnughn""}?’n‘éha?‘ﬂ‘?‘?/dﬂ%eofjl&i BopghaPngheREet 2 at
t he cuttigg/stickin position 70, "at the sheet cutting section 46, cutting
bl ade uni ¢ %4 (S’I’—Eilﬁ.k%g’)g RRFEA SeC P dfsthich sdicks the Wéeakpniléatl y novabl e
along guide rail 74 ascends from under the die bonding sheet 2 as -
i ndi cat edShgethe dsubihe beeddedaaemy & refferithg to Fig. 5. Thus, cutting
-bl ade 78a provided in conformty with the outline of wafer Wand 10
cutting bl ade Z8i-hsrwvfeebenittiings shacimguoltdisverhaivafanechaving
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 Figs. 1, 2 and 5,
it can move between wéiting position 41 (position where
10 transferofwaferWiseffected; position indicated by dotted
line in Fig. 5) and sticking position (position indicated
by full line in Fig. 5} along guide rail 60, as indicated
by double headed arrow A, by means of a drivilng mechanism
such as cylinder mechanism, not shown.
15 In the sheet feeding. section 44, the die bonding sheet
2 is wound round supply roller 62 as shown in Figs. 2 and’ ;
5. The die bonding sheet 2 fed from the supply roller 62
is passed by means of‘guide roller 64, separating roller
66 and tension roller 68 arranged in this sequence to
20 cutting/sticking position 70.
The release sheet 4B of die bonding sheet 2 is sharply

folded back by the s_epérating roller 66 with the result that

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




L fromthe rear end of wafer Win the direction of conveyance of wafer W
and arranged in the direction of wdth of the die bonding sheet 2, ascend-
to such a position that the cutting blades 78a, 78b ar & ®#dei®> i nto
contact ‘with heat--sensitive 15 adhesive base material 7 of the die
bondi ng sheet 2. At the same tinme, as shown in Figs. 6 and 7, sheet cutting

press unit 82 which is vertically novable along guide rail 80 noves
downward, and cutting press roller 84di sposed under the sheet cutting
press unit 82 noves along guide rail 86 20 - in the direction C, nanely, in

the direction perpendicular to the direction of feeding of die bonding

sheet 2. As arriosubiratbe diehondhog: sheel 2 i PLessaddonpuard from

above the die bonding sheet 2,- and t eat -'sensi esive base

terial fthe . di ' t 2 ] t,24.Cctober 2005 31 by f
The cutti g Brsne St PReERp cB ey el BN L §abT A BronaPer "Wio ther cby

formcut 88a (FEjgs. and 11 so, .at the same tine, the heat-sensitive
adhesi ve basedlé}[nerq%éﬁ af%]f‘).atﬁleoﬁi%l%d?ﬂiwgsh%ﬁe? 4 2kuthdy neans 5 of-

the cutting bl.ade, 78b in the direction of width of the die bonding sheet 2
and wi'th éz%stﬁ—a]ﬂgr(g"’tdfcﬁ%ﬁcéil§ﬂé?ﬁcpéor 2% Fomatet edtténg sechaber Win the
-direction of carrying of wafer Wto thereby formcut 88b (Figs- 9 and 11).
 This gfver®&di SthRéBIlPIadncinaris ¢Eiarl ) Mhiidted sasotaonstongctsdit is easy
to, as described later, detach |eaf portion :

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




7A, corresponding to portion outside the outline of wafer W of base 6
provi ded with heat-sensitive adhesive layer .5 by neans of |eaf detaching
.unit 140. For the accurate depth of these cuts 88a, 88b249ddefidree 15 of
lifting of the cutting blade unit 76 is regulated by driving .of, for
exanpl e, cylinder 90 or a servonotor Furthernore, at the sanme tinme, the
nount table 42 is placed at the waiting position 41 (position indicated by
-dotted line in Fig. . 5 . . 20" Upon_ providing the heat-sensitive adhesive
base material 7 of die bonding sheet HP'with cut 88 in conformty with the
outline of wafer W the cutting blade unit' 76 is noved downward. At the

sane tine, the cutti ess roII 84 is also returned to origina
£ 34t i

‘posi tion. 2% %%4%hét S 98 dg oonfprmdiy yith ke eaf
detaching unit 140 noves to the cutting/sticking position 70. This |eaf
det achi ng UHitineef w3iehdivtoi FiErgey tPrmayt 892 (Ridsud8sirstdtlion
det achi ng nmechani sm 141 and three conblike suction support nembers 144
rotatably conndetsed ato tthte ssunst itdimedetthehhrgtreehanitsmelddhewtiveh are
arranged. to protrude upstreamin the direction of conveyance of die
bondi ng sheste 2adrd iare 7r eSpeet idisd poprdivigdedewitt B suctitoby padasl48. 10 In
this formof suction detaching nmechani sm 141, as
' 5 of the cutting 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 longas it iseasyto, asdescribedlater, detach leaf portion
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.




shomniin_Figs. 11 and 12, each of the suction support menbers 144 on both
sides is provided with two suction pads 148 and the suction-support nenber
144 in the mddle is provided wth one suction pad 14824 @stebet¥8%e sucti on

pads 148 arranged 15 in accordance with the configuration of the |eaf
portion 7A. As a result, the .leaf portion 7A of die bonding sheet 2.
formed by the cuts 88a, 88b, corresponding to portion outside the outline
of wafer W can be fixed to the suctiagp pads 148 by negative pressure
suction applied from 20 thereunder.' By virtue of the providing of three
suction pads 148 at distal ends of the suction support menbers 144, when,

as ‘described | ahershéie isUEt 46N sSUPRQLid Mebers 1144 b+ Lhg; ; detaching
unit 140 are rotated about rotation axle 150 24 Cbtoger ggﬁggggﬁ}ﬁ t he

direction gfpdgubbe headsd aryew 25t e Wit s away, from the die
bondi ng sheet 2, detachnent of tﬁg/%gé lkgﬁgpgﬁ%%ﬁ?%$¥kase 6 corresponding

to portion outsi t ut Li of waf er i,s initiated fromthe side of
distal ends 5 o Hglsjc%eaofn(&gﬁgggﬁtngn%%ér 461/225‘.8 Fhoen et d8hmehl Fdm

- . release shﬁgt fAbiaa be eagllﬁbgc%onﬁLished. Wth respect to the suction
support nenbers”S144%°t RBCThaHbEr oFdnet PeRPpads™ 44 lapadpédinscons wher e
t he suctioqﬂ@gfs 148 are diﬁggsed are not particularly.limted and can 10

be apprsopr? VRS TUSH R THPRACT MIMRYT T Hel Yaraetmédy spnnected

- to the suction detaching mechanism 141, which are arranged
to protrude upstream in the direc¢tion of conveyance of dié
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 members
| 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‘de'scribed later, the suction su'ppo_ft membérs 144 of the

leaf detaching unit 140 are rotated about rotation axle 150




t he | eaf portion 7A fromthe rel ease sheet 4A. The suction support nenbers
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 acces® Qapbg20¢rift . away
15 fromthe die bonding sheet 2 by driving of notor for vertical novenent
145. The suction detachi ng nmechani sm 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 FurthernDreBBas shown in specifically to Figs. 1
and 12, the suction detachi ng nmechani Sm 141 can be noved in access or
-nmoving away direction between the cutting/sticking position 70 and scrap

box 170 by, | 4 ber 2005 34_1n the thus | d
ont dot ach et SabEohs0 CHodRL Frh R ake ‘%l E 1 Tha Sadian

det achi ng mechani sm,.141 .is_noved fromthe sgrap box 170 to the :
cut ti ng/ StTERY g OBAE1S (T ORI SRS fof - ST HEFNBSAE F 414 Hieg ondi ¢ on,

the suction support nenbers 144 are rotated about the rotation axle 150 in
t he. di.r ectRORE 591 dBlBife DAFEa e 8O AF PERCBISHIa5C P Halen avtesisie dhiche die
bondi ng sheet 2 by driving of the notor 145. Consequently, as shown in
Fig. 11, tetkireicdnwphes W48 biithetedditamtbappote offemberal Ehdsd4 are
brought into contact with the die bonding sheet 2. As a result, the |eaf
portioﬁs'h&kﬁuqﬁipmxﬁm@mgrshmemb2r§ 144. Thus, dgtachment from
| release sheet 4A can Ee.eQSily accomplished.
With respect to the suction.support members 144, tﬁe
number of suction pads 148 and positions where the suction
.ﬁads 148 are disposed are not particularly‘liﬁited_énd can
ﬁ) be appropriately set so as to fa¢ilitate the detachment of
the leaf portion 7A from the release sheet 4A.
The suction support members 144, as shown iﬁ 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- f;om the die bonding sheet 2 by driving of motor for vertical
‘movement 145. f |
‘Thg suction detaching mechanism 141 is so constructed
‘that, as shown in E’igs- 1,11 and12, it is movable Yertically
by driving of the motor for vertical movement 145,
20 Furthermore, as shown in spécifically tQ Figs. 1 and 12,
the suction detaching-mechani$n114l can be moved in access

or moving away direction between the cutting/sticking

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




formed by the cuts 88a, 88b, corresponding to portion outside the outline

-of wafer W are fixed to the suction pads 148 by negative pressure suction

“applied fromthereunder. 15 At this stage, as shown in ¥ Qober20055 and 11,

cooling wunit 160 (tenperature regulating unit is noved dowward by neans

of ‘a.lift unit, not shown, until it is brought into contact with the.

rel ease sheet 4A of die bonding sheet 2. This cooling unit 160 includes

fan section 162 and contact section 564, i ncludi ng radi ation shield 163

~ and a porous ‘soft nenber such as a sponge. This cooling unit 160 is
adapted to be brought into contact with the rel ease sheet 4A of di e bonding

sheet 2. 24 Cctgber. 2005 35 In.this emhodirent of .the present invention,
the cooling un]?nt %%%gsuggﬁlse%u %eﬁfﬁfaﬁgar‘:@d@lgaﬁlﬂﬁ diilt. @Phi s
~cooling uniit 16Q can be i t f(gr any arbitrary tenperature wthin the range
of 5 to 5CTEYHePehdPRg PR Lot e seciidte A5 terha ngeRpehandse
regul ator, not shown- The cooling unit .160 is automatically controlled at
the set teéfetatipedfromheheerperaborel’@dut &hercuthingi stémbadignent,, the
tenperature is set for 23C. For exanple, when the base 6 provided with 10
heat - sensipdaig igghedl vy ayemsp ¢ cloider tU84ed of an epoxy resin while
‘the- release sheet 4A is constituted of polyethylene terephthalate (PET), -
t he pesling of Inhehlisafondition, the suction support members 144 are
rotatedabout the rotationaxlel50 inthedirectionof double
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, the suction pads 148 of the suction support members
10 144 are brought into contact with the die bonding sheet 2.
As a result, the leaf portions 7A of die bonding sheet 2
formed by the cuts 88a, 88b, éorresponding toportion outside
the outline of wafer W, are fixed to the suction pads 148
by negaﬁive pressure suction applied from thereunder.’
i5 At this stage, as shown in Figs. 2, 5 and 11, cooling
" unit 160 (temperature regulating unit) is moved downward
by means of a 1ift unit, not shown, until it is brought into
contact with the release sheet 4A of die bonding sheet 2.
This cooling unit 160 includes fan section 162 and contact
'20 " section 164, including radiation.shield 163 and a porous
soft member such as a sponge. This cooling unit 160 is

adapted to be broughﬁ into contact with the release sheet

4% of die bonding sheet 2.




portion 7A formed by the cuts 88a, 88b as a result of cutting by the
cutting blades 78a, 78b of the cutting blade unit 15 76 is difficult.

© Because the base 6 provided with heat-sensitive adhesi #P%a5@P055 tends to
" be fusion bonded to the rel ease sheet 4A because of a rise of anbient
tenperature in the apparatus which is caused by heating from neans of, for
exanpl e, a heating unit for effecting fusion. 20 bonding of the

heat - sensi tive adhesive |layer 5 to thg wafer W. However,' the cooling to
gi ven tenperature by nmeans of the cooling unit 160 (tenperature regulating
uni't) according to the present invention enabl es avoiding any increase of.

24 Ootober 2005 36nbauduiarisich N0k Unbglieeh fiz, dge,d and bhg gl ease

sheet 4A even if the anbient tenperature inside t appar at us

i ncr eased-,, Thus, ‘ i eel | of the . leaf. port ion 7A,
correspondfnnlgyflofs%glrgﬁg%%%ia{dg%%ero% Jiﬂ‘:“ﬁer uorlfgat\/\léfgerur\fvt‘of TTPEI@ base 6 '

provided\@gG_Peat-s n %%;ve EdheS£Y€ | ayer 5 hy neans of the | eaf
det achi ng Tt 0™ dan e “84sPPyS Gt ciompl I 8had P vl §SBRBSAEHERt of the

present invention, as the gooli unit 160, an el ectronic cool er including
a Peltier "0 THoutIe FaRECS n° heat%e i 188 pRAKBg 9B8F eS¢ hEerBAT Ak ErSect i on
164 of the cooling unit 160 is used so that a tenperature -regulating unit
capabl & ot heEBSILATd Heh FBEENRE cdPthehown. The cooling unit

160 is automatically controlled 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 .




provi ded- 'However, other tenperature regulating units can also be used as
long as |ike effects' can be exerted.. 15 Wth respect to the tenperature of
di e bondi ng sheet' 2 attained by cooling with the use #fOu®¥er?4bove cool i ng
unit - 160, the portion of die bonding sheet 2 brought into contact wth
the cooling unit 160 preferably conmes to have -a tenperature ranging from
19 to 25"C, still preferably from20 21 to 23 "C, depending on the type of
mat eri al - of die bonding sheet 2. Wiile the cooling is effected with the
use of the cooling unit 160, the suclfon support nembers 144 of the | eaf
detaching unit 140 are rotated by driving of the notor 145 24 Qctober 2005
" 37 about ggﬁv{ptation axl e 150 in the direction of double headed arrow G

so as to ISy F10th DFd"Ficd hoRdPA§eshertd theasedepgsulsheeds shown in
Fig. 11, the leaf portion 7A, corresponding to portion outside of the
outline of4wgien 16 Wie giltigs thasepe rpitovieddus iile e appsenditd Ve adhesi ve
~layer 5 is detached fromthe rel ease sheet 4A. Thereafter, by driving of.
t he. not or 18O dfagred veMhiugal asmoesrerbed Netsuct tan puppent; sEMpees 144 are
noved in the direction wherein the suction support nenbers 144 further 10
drift avayefrfomotheoni7a, hondiengsheety 2o pb-tt bA 3@ de 1 out NnE00IT NY
~unit 160 is also lifted by a lift unit, not shown, and-noved in the
di rect s onodheladar i, R tihd IBdde8)6 fg@Mided with heat-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 temperature
. rggulating unit capable of both cooling and heating can be
provided. However, other temperature regulating units can
also be used as long as like effects can be exerted. -
15 - .With respect to the temperature of die bonding sheet’
2 attained by cooling with the use of the above cooling unit ) ‘
160, the portion of die bonding sheet 2 brought into contact
with the cooling unit 160 preferably comes to ,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 coolingiseffectedwiththeuseof the cooling

unit 160, the suction support members 144 of the leaf

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




the 'rel ease sheet 4A of die bonding sheet. 2. As shown in Figs. 1 and 12,
t he suction detaching 15 nechanism 141 is. noved by neans of the slider
154 in the direction wherein the suction detachi ngnech&hPe@sd® parts
fromthe cutting/sticking position. 70 until the suction detaching
mechani sm 141 is positioned above the scrap box 170. Renoving unit 180
which renoves the | eaf 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 detaching unit 140 is di sposed above the scrap box
170. 24 COctober 2005 38 This renoving unit~180 is provided with a plurality

.of shake {1 eth,of ,a co ~which are spaced from
each ot her®w %tﬁ%ggglf"\%nt%‘%’%?é‘%gg%&Ba“%%ﬁlﬁ%ﬁ@%gy@%‘@% h&%q85t ersti ces
143 of the suq%kgn suppgrt negbers 5,144 of the | eaf detaching unit 140.
These shald dOWf &8> 18294737 EBnEtPlict e He ek nosdiedl € -bymeans of
a driving wunit, not shown, about rotation axle' 184 in the direction of
doubl e headed &% 8w #Fas" sHowsHioYTFig, F1B- Ifhekbfokes £ wert: idve Mieaf portion
7A fixed by suction 10 to the suction pads 148 of the suction detaching
nmechani smCOI4E SRpFiHgi heen nfovedramd posle icdhéthcabovd itlee ofcwagerox - 170 i s
di scarded, the negative pressure suction of the

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.




suction pads 148 is cancel ed. Then, as shown in Fig. 13 (A), the shake down
.arnms 182" 15 of the renoving unit 180 are rotated about the rotation axle
184 in the direction of double headed arrow H upward fr&h®didber28dnder- As a

.'-result, the plurality of shake down arns 182, like the teeth of a conb, . are

inserted in interstices 143 of the suction support nenbers 144 of the |eaf
detaching 20 unit 140 fromthereunder. Thus, the leaf portion 7Ais
transferred onto the shake down arns 182 Cbnsequently, the | eaf portion 7A
is removed fromthe suction pads 148 3%f the |eaf. detaching-unit 140,
anddel i vered onto the shake down arnms 182 of the renoving unit 180. (Fig.

24 Cctober 2005.39 1 B Supse ently as. shown in Fi 13 (O t-he
sucti on supporThﬁ%hﬁﬂﬁgggﬁﬁ HEL b %fEHEHEWHWEKH %éﬁéﬂéjdbmm ar ms

182 are rotated about the rotation axle 184 in the dlrectlon of . doubl e
‘headed arr o HrAdEWAREPdEIRS BT eddiie the torth exf apoembi o iz ke ng been
delivered to the shake down arns 182 are discarded into the scrap box 170.
by gravityspaeedfyraapphicbabtbarofither géxamptiestance, amdtwishtwaan I n the
above nanner, the |eaf portion 7A, corresponding to portion outside the
outline ofbsvdherr¥eddin tiieebasitcés 114G f ok dedt tiidrhs ieps r 6 eegibkinee adhesi ve
| ayer 5 is renoved fromthe die bonding sheet 2. In this condition, the
mount tsabl Bi42PLaceleRf dditaching unit 140. These shake down arms
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 remov1ng unit 1890 (Flg




~ suction part 92. The suction part 92

. the circui

wai ting position 41 (position indicated by dotted Iine in Fig. 5) is noved
to the cutting/sticking position 70 15 (position indicated by full line in
Fig.. 5) ‘as by the double headed-arrow A in Fig. 5. indi@abed@ddhe 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 WL of the surface of wafer . Wby suction.

Al so, there is provided air blow s_pac?g part 94 which is surrounded by the
IS provided with a wi dth.of about 3

mm as neasured fromthe circunference of wafer W so that 24 Cctober 2005 -
40 it is brqught, into,contact with portiop of wafer Wnot overlaid wth
E’gp ter n-%u?ﬁgﬁélfe&tel,y't%% S%l?&“i bh Fﬁﬁr‘tigﬁc)haghﬁtqucrﬁll%nce on
~the circuit pattern of wafer-W This suction part 92 is connected to a
vacuum souf CBPORbIMEHREAS 15 dambe it9 ted achAsy P rdrnd the $hakeskosper i pher al
portion W of wafer Wby negative pressure suction. Conpressed air P of
const ant p#EB8SuUtBZi areelOoEREBdghborltr theppbyapiipe 86leodRdctied the an air
supply source, not shown., to the air blow space part 94, so that the
entirety l1@ivtcsiphare dulplfe hafaete Aairs osuf pdeteda bpwan sl aat-eauqanst ant
pressure (arrow P of Fig- 8). -
5 the 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




In this condition, the nount table 42 is. noved to the cutting/sticking
position 70 (position indicated by full line in Fig. 5), where, as shown
in Fig. 8 back surface 15 WB (nanely, surface not provd&ebei2fd t he
circuit pattern) of wafer Wis brought into contact with the
heat -'sensitive adhesive base Material 7 of die bonding sheet 2 provided
with cut 88 in conformity with the outline of wafer W The accurate
posi tion of back surface WB of wafer Wis controlled 20 by regul ating the
degree of lifting of the mount table #2 by driving of cylinder 98 with the
use of a control unit., not shown. The nount table 42 is provided with
heat er 43, %F' the heat - sensi tive adhesive |layer 5 of die bonding

sheet 24 C%?bﬁ XEE 1t 9 CPEtREAIED Tt P Bubh Ph&akErdl no Py i @deby
increase the adherence thereof. The tenperature, although depending on
the type ofiHedthe@dgiquife Padhesinve, Thersépreor thmesumdtiordgtenitm®it al to t he
performance of the wafer W In this condition, the die bonding sheet 2 is
pressed dowhwer drfirlomratsove the dﬁecbémdpagtsheemf:hdﬁeﬁIme strhaki ng press
. section 4.8, so that the heat-sensitive adhesive base material 7 of die
© bonding shestt i pasttuk 1o cohechaek surd aseunBs olrvaf elotWspbased on the
mount table 42 10 Specifically, as shown in Figs. 2, 55 6 and 8, the
stickiBg #®SS $ectbaBt48ceeaprises fixathd @Jelxq&;hle%laﬂgrﬁ&%%SwﬁDV' ng
-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
15 W3 (namely, surface 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 outiine 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




rol l er 104 arranged downstream of the fixed roller 102 The fixed roller
102 retains the die bonding sheet 2 at a position upstreamof the wafer W
-and:the press noving roller 10, 15 while pressing the dPeOBSARY sheet 2
dowaward from thereabove, is noved downstreamin the direction of double
‘headed arrow D of Fig. 8. Consequently, t he heat-sensitive adhesive base
material 7 of die bonding sheet 2 is stuck to the back surface W8 of wafer
W (Fig. 8). 20 By virtue of the retaining of die bonding sheet 2 at a '
-posi.tion upstream of wafer Wby the f4ixed roller 102 and the downstream
‘nmovi ng of the press noving roller 104, any. air between the back surface W8
.of wafer Wand the heat-sensitive adhesive base material 7 of die bonding
sheet 24 Cctighdrea0nb Yrugls dxpevhtdrfWonhrt heedebmsinenarnsedeheTher ef or e,
trappi ng of air between the back surface WB of wafer Wand the ‘

heat - sensiddheercaadiresheeecbdse Thaterdngle ratofredi @1 boadgnagieshertirdy ean be
.avoided. As a result, sticking of the heat-sensitive 5 adhesive base

material THf Wipge: handiag sheedi?ito idlecboek, surfaceryB Shevgber Wis

ensured. The press noving roller 104 is provided with heating unit 105.

Ther ef or e dia i Hond NSNSt @i Do UiLbejs heatid by the heating
unit 105 of the press noving roller 10 104 to thereby enable easily and

| fgcgaggﬁasil ckirngchPe Lave: 18R OMiked W LBnheAL-Se08 U g fdbssiye laver 5

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
ﬁpstream 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




.surface WB of wafer W At this sticking, the entirety of surface W2 of
wafer Wis supported upward by air. Therefore, the downward 15 pressing
by the press noving roller 104 -of the sticking press se#t@unger£80X or :
sticking the die bonding sheet 2 can be free from cracking, breaking or
damagi ng of wafer W After the sticking of the heat-sensitive adhesive base
material 7 of die bonding sheet 2 to the back surface W8 20 of wafer Wby °
the sticking press section 48 is accopnplished, the suction for the suction
part 92 of the nount table 42 is canceled. Furthernore, the nount table 42
is noved to the cutting/sticking position 70 (position indicated by ful

line in Fi.g. 5) to.the.waitin osition 41 (posjtion_indicated, 24 Cctober
2005 43 by HBEFES LLFREET G G DB G b, nei i SV AAUPAGS boen

aligned by the alignnent section 30 is conveyed onto the nount table 42 by
" means of tHe AMFbiNEESH 229 PIRE FRAFERCE chAveaneEescltapR 2be On the

other hand, while the precut heat-sensitive adhesive base material 7 of
di e. bondi Agadheen A Gis7e adbReivetumse vatbeiag /seliditettmndiechabkesur f ace W8
of wafer W the release sheet 4A of die bonding sheet 2 is peeled fromthe
. waf er W haveagbprascutdedr fisonretubeatstsierising vé tadhiesavesdl@s baseematerial 7
of die bonding sheet 2 stuck thereto at the cutting/sticking position 70.
5 adhesive base material 7 of die bondin_g 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 efacking(_breaking or damaging of wafer W..
Aftef the sfickihg of the heat-ﬂsensit.ive adhesive base
'materiel 7 of die bonding sheet 2 to the back surface W3
20 of wafer Wby the sticking press section 48 is accomplished,
the suctien for the suction part 92 of the mount table '42
is canceled. Furthermore, the mount t_é-ble 42 is moved to

the cutting/stickingposition70 (position indicatedby full

lineinFig. 5) tothewaitingposition4l (positionindicated




Specifically, as shown in Figs . 2 and 10 showi ng sheet detachi ng nmeans,
the rel ease sheet 4A is wound around and sandwi ched between a pair of
peeling noving rollers 108, 15 110, gui ded by fixed rol P&Pabp2005nd t aken
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, nount table 42 of the sheet sticking section 20 40. The
.peeling table 116 is so constructed ag; to be novable not only vertically
~(direction F) along guide rail- 118 by neans of a driving nmechani sm such
as cylinder nechanism 120 but also in the direction of double headed arrow

- | by meansy, of %Egei-ggc LS éQ. 4 QOct ober 2005 Specifically, the
eeling table 3§ rotru esqﬁ" % ©atg"perTphetAY &% &h haverebf, and
i I dg ti : t ,122 adapted to fi i ph I ti W of th
i ncl udes suction. par: - adapted to fix peripheral portion 0 e
surface ofBﬁBPe?'ls\?B?dé%%tqﬁ‘b% NG P PSR S pacel pbt ccomeyad emts 5
surrounded by the suction gart 122- The air bl ow space part 126 is adapted
t o support “RREXVURE 68 1904 o viae a7 s Wiuphameidene riet 2 afidere by feanpr essed
( Pp € are ; ) :
air P fed through air supply pipe 124. This peeling table 116, however, is
provi ded weRveranReaterti®0 FHAus, by neans of a driving nmechani sm not
shown, the peeling table 116 is noved fromwaiting position 117 to the
cuttingd/ sticki rgnpoét obhe70hasdi medh Cht edhdyptdeutionble-sensitive
adhesive base material 7 of die bonding sheet 2 is in the
state of being stuck to the back surface W3 of waféer W, the
release sheet 4A of die bonding sheet 2 is peeled from the
wafer W having precut portion of heat-sensitive adhesive
10  base material 7 of die bonding sheet 2 stuck thereto at the
cutting/sticking position 70.
Specifically, as shown in Figs. 2 and 10 showing sheet
- detaching means, the release sheet 4A is wound around and
sandwiched between a pair of peeling moving rollers 108,
15 110, guidedr 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 same construction
as that of the mount table 42 of the sheet sticking section
20 40. The peeling table 116 is s6 constructed as to be mov;able
not only vertically (direction F) along guide rail- 118 by
- .means of a driving mechanism such as cylinder mechanism 120

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

of slider mechanism 119. '




headed arrow | in Figs. 2 and 5. Then, as shown in Fig. 10, while the _
-heat-sensitive 15 adhesive base material 7 of die bonding sheet 2 is stuck
to the back surface WB of wafer W the detaching tabl e 24@tobpr2095 fted in

t he .direction of double 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
t he. peri pheral portion 20 W of wafer Wby suction. Then, conpressed air P
is fed at a constant pressure through the air supply pipe 124 connected
to an air supply source, not shown,. % that the entirety of surface W of
wafer Wis supported upward at a. constant pressure. 24 COctober 2005 45 In
this condition, the pair_of peeling noving rollers 108, 110 as sheet '

peel i ng neans atReEFbVESR Lpst ridimPge L iinsditahtedl by rud raxdeswubviardri g. 10,
so that the rel ease sheet 4A sandw ched between the pair of peeling noving
5 roll ers 408 p¢rdprhsrpéabedt fonmhdre dibabnsienstlides adhesiore palrase
material 7 with cut (precut) 88 and in the state of being stuck to the
back surfatz> WRiagftesater i gl gieet 20 pawel ieasaisbeethedAurF sgid ded by the
fixed roller 112, and taken. up by the residue winding roller. 114. 1D At
this- peel ivigiet he ©AtsRet Yoof asdrd agep Y8y okpMabepar WV i 5¢ SWRPeht éd upward by
conpressed air P_ Therefore, the above pee?lng‘of rel ease sheet 4A of die
bondi ng shAetrdinded by the suction part 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 dair supply
pipe 124, ThispeelingtablellG,however,iSpf&videdwith
no heater.
10 Thus, by means of a driving mechanism not shown, the
peeling table 116 is moved from waiting position 117 to the
cutting/sticking position 70 as indicated by the double
headed arrow I in Figs. 2 and 5.
Then, as shown in Fig. 10, while the heat-sensitive
15 adhesive base material 7 of die bonding sheet 2 is stuck
to the back surface W3 of wafer W, the detaching table 116 ,
is lifted in the direction of double headed arrow F of Fig.
10 toward the die bonding sheet 2. As a result, the suction
part122ofthepeelingtable116fixestheperipheralportion
20 W1 of wafer W by suction. Then, compreésed air P is fed
at a constant pressure through the air supply pipe 124
connected to an air supply source, not shown, so that the

entirety of surface W2 of wafer W is supported upward at

a constant pressure.




is free fromcracking, breaking or damagi ng of wafer W After the
conpl eti on of peeling operation, the peeling 15 table 116 descends in the
di rection of double headed arrow F of Fig. .10, and th#&Ocpbetd®n for the
suction part 122 is canceled. Thereafter,. the wafer Wis fixed on the
mobil e arm 22 by suction and accormopdat ed on shelves in the wafer carrier
20 12 of the wafer supply section 10- Alternatively, the wafers Ware
accomodat ed i n a wafer accommodati ng gox for accomopdating wafers W not’
shown,. by piling.. them one upon anot fA r, while laying cushion sheets for
protecting the <circuit surface therebetween, the wafer accomodati ng box.

24 Cctober 2005 4int t he %ﬁe ting, t he Qﬁglin .table 116 is returned
fromthe cuttin&?skpkoﬁﬁdg i oA PP LT tHe PREMAGRPBLNEI BA L1949, In this
enbodi ment_of the present invention, the 5 heat-sensitive adhesive base
material 71%8s beBn2BoBNEATLYCCLABY HEENST alife IS MPSFIRaM 6B However
when the anbient .tenperature in the apparatus is. low, or when it is"
intended twdipefedskeyatprer gy el fbetrby. hedt iy theet Ydse, rdlemsang to a
- given tenperature can al so be effected by a built-in 10 -heater of the .
cool i ng unsled6042 nsandei daadebui whehhéheepaitremie patelriegoinceritrgyrper at ur e
regul ator, not shown. The above cycle of operation is repeated.
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.




The resultant wafer Wwith back surface WB to which the heat-sensitive
adhesi ve base material 7 of die bonding 15 sheet 2 has been stuck is
subjected to a series of steps, for exanple, including &i®@itabe26§fer ati on,
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 taking out a wafer froma wafer cassette wherein a
plurality of wafers. are acconnodateg; al i gnnment for positioning the
waf er, peeling the rel ease sheet of a die bonding sheet 24 October 2005 47
conprising a release sheet and a base provided with heat-sensitive-

~adhesi ve | ayer,, sti.ckin th.base rovigggﬁbm%%1 heat - sensi ti ve adhesi ve
| ayer to the bé%%'%ﬁetﬁéb%w1¥9?’ id B& d: %gﬁ%lﬁngFu§FﬁEk t hereto
in a wafer_ cassette. The die bonding sheet also functions as an adhesive -
for die bomdiMpPaC e "d/e Wi pP oL sk dBndudtarathipa PP isiosad frane
after dicing, because the die bonding sheet " conprises a rel ease sheet and
a base prodMidded with 10 heat-sensitive adhesive. |ayer. Therefore, as
different. fromthe prior art, it is not needed to apply an adhesive to a
| ead frane at the thime efbodimehondf nghe Iprébenpreseantioventhen, at. the
time of die ' : : . )
5 . heat-sensitive adhesive base material 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 is intended
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 a temperature regulator, not shown.
The above cYcle of operation is repeated.
The resultant wafer W with back surface W3 to which
the heat-sensitive adhesive base material 7 of die bonding
15 ~sheet 2 has been stuck is subjected to a series of steps,

for example, including dicing operation, washing; drying ,

and die bonding.

EFFECT OF THE INVENTION

20 The 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




bondi ng, only heating the die bonding sheet enables not only 15 picking up,
by suction, sem conductor chips with the use of suction collets but also
di rect thernoconpression bonding because the base prov2dedoba 2065

heat - sensiti ve adhesive |ayer of the die bonding sheet also functions as
an adhesive for a lead frane. 20 Further, the base provided wth

heat - sensitive adhesive |layer of the die banding sheet is cut (precut) in
. conformty with the outline of wafer hefore the base provided with

heat -sensiti ve adhesive |ayer of the die bonding sheet is stuck to the
back surface of the wafer. Therefore, there 24 Cctober 2005 48 is no danger

of flamkng phe t f r,Qr mafer .Cla k| as
A_experience Pﬁ%ﬁghé ?t%%hegggd%ggg 3%@5 sheet q¥%§e f'ter’in. the pri or
art. Also, diff er e m1the prior a needed to cut the

di e bondi nldeag SRREL E)i/’eaa%l-e%%:'r‘é? elaé’pee?'at'}t&r‘f]ﬁlﬁlgaﬁbﬁﬁﬁ%s%tﬂrlqv%%q her,

prior to the stlcklng of, the die bonding sheet. to the back surface of t he

waf er, onl YLEP NG 6516 ve 28RpeEPBARYRY £6 Wer PRek cdutRe g fidto outl i ne

~of wafer, of the base provided with heat-sensitive adhesive |ayer of the
10 -die boﬁ@@n@c§%’e@da€%% enet Vagew shucit thegefreans iaswadetrached by t he

use of | eaf detaching neans. Therefore, at the sticking of heated wafer

back surfacessettde di e bonding sheet, any fusion bondi ng between an

“outline portlon of the
The die bonding sheet also functions as an adhesive

for die bqnding at the die bonding of semiconductor chips
to a lead ffame‘ after dicing, because the die bonding sheet
‘comprises a release eheet and a base provided with

10 heat'—se-nSitive adhesive. layer.
| Therefore, as diﬁferent from the prior-art, it is not
needed to apply an adhesive to a lead‘fr_ame at the time of
die bonding. In the present invention, at the time of die
bonding, only heating the die bonding sheet enables not only

15 picking up, by s_uction, semiconductor chips with ’ehe use
of suctioncollets i:)ut alsodirect thermocompression bonding
because thebaseprovidedwithheat-sensitiveadhesive layer
of the die bonding sheet also function_s_ as an adhesive for
a lead _frame. |

20 _ Further, the ba_se provided with heat-sensitive
adhesive layer of the die bonding sheet is cut (precﬁt) in
con‘formirty with theoutlineof wafer befere the_ibase provided
with heat—s-ens‘itive adhesive layer of the die bonding sheet

_is stuck to the back surface of the wafer. Therefore, there




waf er- and the |l eaf portion corresponding to portion outside 15 the outline
of wafer can be avoi ded.. Consequently, the release sheet of the die

"~ bondi ng sheet can be easily detached, w thout any hi ndr&h@egbef208im t he

waf er. Moreover, the apparatus of the present invention includes a
tenperature regul ating unit which cools the die 20 bonding sheet from its
rel ease sheet side at the tinme of detaching only the | eaf portion ' '

corresponding to portion outside thq4outline of wafer. For exanple, when,

| i ke the case where the base provideé Wi th heat-sensitive adhesive |ayer
is constituted of an epoxy resin while the rel ease 24 October 2005 49 | =

sheet is constituted of yet. e tere hal at e ET), -the_adherence
botveen t b Bl Gah T ML S el FE SR PSR a T Rk Fhahi af el S 5RE the
rel ease sheet is increased with the riae of anbj ent t% erature in-the

“appar at us [TLHET STEGHSET 2EBY S GHCELATPHE C A 1P 8F W& PRYIOAI t in the
apparatus, it would becone difficult to peel the release sheet fromthe
base provid&F ittt théafusERsi Lnvehadhesey e Ttayerlanl e38 dbffesanter measure
is taken. However, the peeling of the rel ease sheet fromthe base 10
provi ded vindm hbat prsepsiaitve iddhesive Heprad cancie tdecdipl Pehddngi t hout an
i ncrease of adherence therebetween by effecting the cooling to given -

t enper at urshdmt earss sefparate 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




the tenperature regulating unit according to the present invention. Asa
result, only the | eaf portion, corresponding 15 to portion outside the
“outline of wafer, of the base provided with heat-sensi?#{ 9 43i¥si ve | ayer
‘can be easily peeled. Furthernore, when, depending on the type of material
of the base provided with heat-sensitive adhesive |ayer, heating nust be
effected at the above peeling, the peeling can be 20 acconplished while
heating at set tenperature by neans -of a built-in heater of the
tenperature regulating unit through %%tting a tenperature regul ator for

gi ven tenperature. As apparent fromthe foregoing, . the present invention
can exert 24 Qctober 2005 50 vari ous uniqfe and striking functions and

ef fects antFSL HiYRPPsadFarEdyebuel vatluct et oo the \ata (PETdl ai med i s:.
1. A di®e bonding sheet sticking apparatus including: a wafer supply
section fofhagé ﬁ#@ﬁ&?i%t“ée?:ﬁl] nglbase pepvidedns theeetnseaswafige
.conveyance section including conveyance neans for taking out a wafer from
t he. waf er adippsivsdetvicon aandthe oreieya sy shiee twaf eirmcaem sdd grirgnthsecti on for
positioning the wafer taken out fromthe wafer supply section via the wafer
conveyancerise of ambient temperature in the apparatus which is caused . '
5 'by, for example, a wafer heating unit in the app'aratus, 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




10 means of the wafer conveyance section, a sheet sticking section for
conveying the wafer arranged for given reference position at the alignnent
~ section via conveying neans and for sticking a die bondi4@ptobeite@® to a back
surface of the wafer by heating, said die 15 bondi ng sheet- conprising a
rel ease sheet and a base provided wi th heat-sensitive adhesive layer, and
a sheet peeling section including sheet peeling nmeans 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: sticking, section conprises: cutting neans capable of, prior-to the
sticking of the die bonding sheet to the back surface of the waf er,
cutting 24VTEtGberupops: I P‘Fetrbd@él%rf@m@e@nﬂ emchedittesemsaidve sadhesi ve

| ayer of the die bonding sheet in conformty with an outline of the wafer,
sai d cutt imigghrearsd capabdeows - cutting the. base provided with

heat - sensi ti ve 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 direction of conveyance of the wafer so as to forma | eaf
portion; and |eaf detaching neans capable of, prior to the sticking of the
di e bonding sheet to the back surface of the mafer 10 detaching only the
| eaf portion, corresponding to portion : :




outdide 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. 2, The die bonding sheet sticking apparatus as clabdambet20d5 in claim
1, wherein the cutting nmeans conprises: a cutting blade unit including a
.cutting blade shaped in conformty with the outline of the wafer and a
cutting blade provided in the direction of a width of the die bonding
sheet with a spacing of given distancg froma rear end portion 20 of the
waf er in the direction of conveyance o% the wafer, the cutting blade unit
being vertically novable and |ifted wupward from under the-die bonding

sheet so t cthe cytijog blade is brought into contact with the base
provi ded wt heat-sens?tive'adhesive | ayer ofthe di e bonding sheet, and 24

Oct ober 2005 53, a cuf,ti ess unit adapted to, upon lifting of the _
cutting bl ade ﬁ%itgh%ﬁﬁp%?ﬁ%vgég%ﬁﬁg d égkéﬁafﬁﬁ’ s 14 ‘fr om above.
- the die bonding sheet to thereby effect cutting of only the base provided
“with heat-sensi? " cTagHBEVeSF G AP OF HRCRTEYGHe 1t SsRésral3dtyThe die

- bondi ng sheet sticking apparatus as claimed in claiml or.2, wherein the
leaf detachi Mpeahsti$¥R1udes a tenperature regul ating unit capabl e of
cooling or heating the die bonding sheet fromits rel ease sheet side at the

10. tiAe of. detfabhiffg @mMyetdrce saiction ioaluddng espondiaig-d means

for taking out a wafer from the wafer sﬁpply sectioh-and
conveying the wafer, |
an alignment section for positioning the wafer taken
out from.thé wafer su?ply section via thelwafer conveyance o
10 means of the wafer convevance section;

" a sheet sticking_sectioﬁ'for cqnveying‘the wafer
arranged for given refereﬁce positioh-a? the élignment
section vié conveying means and for sticking a die:bonding
sheet to a back surface of the wafer by heating, -said die

15 bOndingsheetcomprising;afeleasesheetandeabaseprovided
with héat—senéiti%e adhesive layer, and
a sheet.peeling‘section inciuding sheet peélinglneans
- for peeling the release sheet of the die bohding éheet 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




portion outside the outline of wafer, of the base provided with

heat.- sensitive adhesive | ayer of the die bonding sheet.- 4. The di e bonding

" sheet sticking apparatus as clained in any of clains | 2400®&bendb®H ei n t he

| eaf detaching neans . 15 includes a suction detaching unit adapted to,

after the cutting by the cutting neans, detach only the |eaf portion,

corresponding to portion outside the outline of wafer, of the base

provi ded with heat-sensitive adhesiv%zlayer of. the die bonding sheet by

suction fromthereunder. 20 5. The di'€ bondi ng sheet 'sticki ng apparatus as

clained in claim4, wherein the |eaf detaching nmeans includes a renoving
ortion,.corr Spondigg to(gpr i on outside

4ché

unit capatle, BLLIRYY NG 08 LeRLapOLL) o1 £oLLFERgndl 2,
Bondi ng. SHUG PERALRP g AIpap S R Eha Hetan ARG P6, CVSPaPRy 5 1 he
suction detaching unit includes suction nenbers shaped |ike a conb, and
t he renovi ng urdtd Fet bides rerdIceC MM erefisaris igithpld baseeravédrl whi ch can
be inserted in interstices of the conblike suction nenbers of the suction’
- det achi ng Wirit heate sspatifidtve elhesdvepdrtieonivorhespbndihgohoofort i on
outside the outline of wafer, having been detached by suction
' 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




by the conblike suction nmenbers of 'the. suctiodetaching wunit, is renoved
fromthe suction detaching unit by inserting- the conbli ke shake down
menbers of the renmoving unit in the 15 interstices of t#&eOgdmdke suction
menbers of the suction detaching unit fromthereunder. 7. The di e bonding
sheet sti.cking apparatus as clained in claiml, wherein the sheet sticking
section includes: a nount table adapted to nount the wafer thereon and 20
i ncluding a heater capabl e of heatingsythe wafer, 'and a sticking press
unit capabl e of pressing the die bonding sheet having been heated by the
nount table dowward from above the die bonding sheet so as to stick the

‘base provided pidthrtheat psensi ive adbpsbuechavgiof: the.d & tober .
2005 55 bondi ng sheetq§% t he back surfgce of fﬁgﬁaafé} dfg%oggﬁhgﬁ. t he

mount tabl e 8ing el Capadhinga sheeh -8LLCKh D04 ARPBERLIS, AgpELAT Med TN

‘claim?7, erein the nount table prot es upwar periphera

Deor i phor sl AR S {6PT Re KBt 8 51T EhS i SuEt I SAOhBERB AL tabl e
- further including an air blow space part surrounded by the suction part
“and adaptéﬂ“?ﬁjggﬁﬁ%f?nlﬁiFW%eb P fRESY b Chal £ UpRBF a5 ¢ R okt {Her eunder by
Coﬁpregse%dgg;ive'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. ThediebdndingsheetstickingapparatﬁsaSclaimed
in claim 4, wherein thé‘ieaf defaéﬁing means includes a
removing unit capable of removing éhe_leaf portion,

qorrespondingtoportionoutsidetheoutlineofwafer,having




9. The die bonding sheet sticking apparatus as claimed in claim7 or 8,
~ wherein the sticking press unit includes a fixed roller and a press noving
roller, 15 the fixed roller capable of retaining the di 2 Guobei2d¢f sheet at
a position upstreamof the wafer, the press noving roller adapted to be
nmoved downstream to thereby effect sticking of the die bonding 'sheet to
t he: back surface of the wafer. 20 10. The di e bondi ng sheet sticking
apparatus as claimed in claim9, wheggin the press noving roller is
provided with a heating unit. 11. The di e bondi ng sheet sticking apparatus
as clained in any of clains | to 10, wherein the sheet peeling 24 Cctober

2005 56 secénBetachudasy anauunt oAbk adaphednte, Tunt Abe pafier,  Chereon,

‘the mount table protruding upward at a peri pheral "portion ereo

t her eby proyvj ugtien part adapted S to fix a peripheral portion of
t he surfa€%¥%%ga£?§r %y suction, the nount table further including an air

bl ow space part suw,rounded the syctjon .part and adapted to support

the surface of %hfﬁ%ed%ﬁaﬁ “5%8%ﬁ§ﬁ%¥é%ﬁﬁ%¥1§9a@&ﬁﬁﬁé§§éﬂsCéﬁ%meﬁo 12. The

~die bonding sheet sticking apparatus as clained in any of clains 1 to 11,
mhefdr1tﬁglgﬁéﬁmpieﬂfiﬁélg' : ' .

5  - 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 detaching
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 wafer 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




.heans includes a fixed roller and a pair of peeling noving rollers, the
fixed roller capable of retaining the die bonding 15 sheet at iits
~downstream side, the pair of peeling noving rollers adaptedotimohnve the
dite. bondi ng sheet wound round and sandwi ched between them and to nove
upstream of the die bonding sheet so that the release sheet of the die
- bondi ng sheet is peeled fromthe 20- wafer. 13. A nethod of sticking a die-
bénding sheet, conprising: a die boqﬁing sheet cutting step conprising,
priior to stlcklng of a die bonding sheet conprising a rel ease sheet 24
Cct ober 2005 57 and a base provided wth heat-sensitive adhesive-layer to

back
a back Sunbacs ol SRIE! coTHL I P AN Basen Do died tildbeg o0 L L

“"heat - Sensi ive adhesive l"ayer the ondi ng

an outline of the 5 sald di e bonding sheet cutting step being
cutting t hg'® A& %F%F d with heat-sensitive adhesive layer in the
direction of a width of the die bgonding sheet with a spacin of given -
“distance from & 1 edeshif Bert-BH %}ee{thgtq,\%lfgpg Pﬁpaf‘fﬁé‘l&ar%Egﬁéﬁle&r carry of
the wafer so as to forma leaf- 10 portion; and . a | eaf detachlng step
conpr|5|ngiuéﬂééﬁlﬂg Bhpye@ﬁethe mount table protrudes upward at

5 perlpheralportlonthereoftotherebyprov1deasuctlonpart
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




~ leaf portion, corresponding to portion outside the outline of the wafer,

. of the base provided wth heat-sensitive adhesive |ayer of the die- :
bondi ng sheet after the cutting 15 in the die bondi ng. 2Prer 28t ti ng step,
a-di e bonding sheet sticking step conprising, after the cutting in
conformity with the outline of the wafer in the die bonding sheet cutting

- step and further after the detaching of only the |eaf portion,
~corresponding to portion 20 outside %ﬁe outline of the wafer, of the base
provi.-ded with heat-sensitive adhesive layer of the die bondlng Sheet, '
sticking the base prOV|ded wi th heat - sen5|t|ve adhesive | ayer of die

.bondi ng sheett %ﬁ outline_co ?for ? 34 Oct ober 2005 58 to that of
the wafer, h%%f?h (?ﬁsfhgoﬁggkt§ﬁ PR (e mFEr thengadedheet

peel i ng st rising peeling the rel ease sheet of the di e bondi ng sheet
fromthe %r?ngaving the die bonding sheet stuck thereto in the die =~ -

. bondi ng sheet sticking step.
: the mount table protruding upward at a peripheral

portion thereof to thereby provide a suction part adapted
‘5 tdfixaperipheralportionbfthesurfaceofwaferbysuctign,
the mount table furthér including an air-blow space
part surrounded by the suction part and adapted to sﬁpport'
the surface of wafer upward from thereunder by compressed
air. |
10 12. The die bonding sheet sticking apparatuslas

claimedjg1anytxfclaims 111)11, wherein the sheet peeling

-means includes a fixed roller and a pair of peeling moving

-rollers,

the fixed roller capable of retaining the die bonding
15 sheet at its'downstream éide,
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
feleasé sheet of the die bonding'sheet is péeiéd from the
20 wafer.
13. A.ﬁethod of sticking a die bonding sheet,
comprising:
| ~a die bonding sheet cutting step comprising, prior to

'sticking of a die bonding sheet comprising a release sheet



10

15

20
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~and a base provided with heat-sensitive adhesive layer to

abacksurfémaofwafer,cuttingonlythebéseprévidedu&th-
heat—seﬁsitive adhesive layer of the die bonding sheet in
conformity with an outlinerof the wafeﬁ,

said die Eonding sheet cutting step being dutting 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
pqrtion; and

a leaf detaching step comprising detacﬁing only.the
leaf portion, correéponding'to portién,oﬁtside,the outline
of the wafer, of the base provided with heat-sensitive
adhesive layer of the die-bonding sheet after the cutting
in thé 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 fu;ther aﬁter the
detachingmxfonlytjualeafportion,corresbonding&u:portion

outside the outliﬁ'e of the wafer, of the base provided with

| heat-sensitive adhesive layer of the die bonding sheet,

sticking the base provided with heat~sensitive adhesive

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

a sheet peeling step comprising peeling the reiease
:sheet_of the die bonding sheet from.the wafer héving'fhe

die bonding sheet stuck thereto in the die bonding sheet

sticking step.






