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TI TLE ADHESI VE SHEET FOR WAFER TI N
| ﬁmj

1 .
AND PROCESS FOR PRODUCI NG ' ELECTRONI C COVPON
FI ELD OF THE | NVENTI ON The present invention relates to an adhesive

sheet for wafer setting and a process for producing an electronic
conponent. More particularly, the present invention is concerned with an
adhesive sheet for wafer .setting and a priocess for producing an el ectronic
conmponent, by which an expanding step can securely be perfornmed in the
production of snall electronic conponent%%éégh as seni conduct or chi ps.
BACKGROUND OF THE | NVENTI ON A sem cC tor wafer of, for exanple,

silicon or gallj S FE Y r‘ﬂgpﬁ‘fg ' I }Qj%t

separated (diced) into eleneﬁtg?ﬁc I ps gﬁgqg§%j§%§§P to hgbRsﬁgégﬁg@%
mounting step. .In this process, theLsemeaedocisdngwal er under goes di cing
and expansion steps in the state of being attached to an adhesive sheet
and is transferred to the subsequent pickup and nounting steps. I n
t he expansi on step, the adhesive sheet is extended so that chip spacings
are expanded. The objective of tHELEIDOFRTHELINVENTION whi ch chi p spaci ngs

are expanded is, for exanple, ,to fapilitaté cﬁip recognition jin the die
bonding and to pre'%?ltp’%ﬁg)ﬁ“&elﬁV%%’k’a@b raletesute Pt AHesI¥e sheet ofor

wafer setting and a process for producing an electronic

component. More particularly, the present invention is
concerned with an adhesive sheet for wafer setting and a
process for producing an electronic component, by which an
expanding step can securely be performed in the production of

small electronic components such as semiconductor chips.

BACKGROUND OF THE INVENTION

A semiconductor wafer of, for example, silicon or
gallium arsenide is produced in a large diameter, cut and
separated (diced) into elemental chips and subjected to the
subsequent mounting step. In this process, the semiconductor

) wafer undergoes dicing and expansion steps in the state of
* being attached to an adhesive sheet and is transferred to the
subsequent pickup and mounting steps.

In the expansion step, the adhesive sheet is extended
so that chip spacings are expanded. The objective of the
expansion step in which chip spacings are expanded ié, for
example, to facilitate chip recognition in the die bonding
and to prevent device breakage attributed to mutual abuttal

of neighboring chips in the pickup step.



of nei ghboring chips i-n the pickup step.

2 Currently, the expansion step is carried out by extending the
adhesi ve sheet with the use of an expandi ng appar atus. I n nost
expandi ng appar atuses, the degree of extension and the torque during the
extension are fixed to thereby render dif9¥icult adjusting dependent upon
the type of adhesive sheet and the size of -device. Accordingly, it
has occurred that, Cabeenthe, aclie sexppansimetstiep d&f caririedemtiendyng stress
Is not conveyed to the wafer setting portion to thereby disenable
attaining saexténdiogythéigpdgsicvregheatd wiltdt then uskeoft Aor ekpaddivhgn t he
adhesi ve sheet is hard, the torque of the apparatus is unsatisfactory or
t he adhesi ve spparatystorn. OBJECT OF THE | NVENTI ON

The present invention has been pade with a view toward resolving the above
probl em of the pri &R Bpst expanding appaxatusies.hdher 8sgreei afeprtersiant o

component s, ant e’ Eortd B Gfiihe SredhaiopERT GRed O ChAESHnes! ve

et O v S EL MBS GRS A e RLERE O OB COTRE 5P ©

for wafer  selh) ng; H00:Re SR HLANL Uiz P Y G 1LAe wafer setting

Accordingly, it has occurred that, when the adhesive

sheet is soft, the extending stress is not conveyed to the
wafer setting portion to thereby disenable attaining
satisfactory chip spacings and that, on the other hand when
the adhesive sheet is hard, the torque of the apparatus is

unsatisfactory or the adhesive sheet is torn.

OBJECT OF THE INVENTION
The present invention has been made with a view
toward resolving the above problem of the prior art.
The object of the present invention is to enable
securely performing an expansion in the production 6f

electronic components.

Y OF THE ION
The adhesive sheet for wafer setting according to the
present invention comprises a wafer setting part céﬁposed
of an expansible film and an adhesive layer for wafer
setting and a marginal part outside the wafer setting

parts,



parts, 3 wherein the margi na
part has an antiexpansibility greater than that of the wafer setting part.
The above antiexpansibility is expressed by the fornula:

antiexpansibility = sumof (elastic nodul of each layer) x (thickness of
the | ayer). In the present invention; it is preferred that the
antiexpansibility of the marginal part be at least 1.3 tines that of the
waf er setting partwherein Ebe maugphal paxt das amndnddiexpasldbilioy waf er
setting conprises an adhesive sheet conprising an expansible filmand an
adhesi ve | ayegriegtenatbansbherngf the|watemestdngh@@rthavi ng a margi nal
part to which an antiexpansibility ingreasing filmis |am nated. The

process for productR§ BROEFeRRELFRARFHIbHE 15 & ESTE% BYt kBepr esent
i nvention co iseiga step of expanding an adhesive sheet, wherein

the above adh&&FPE‘8feet for wafer setting according to the present
Rl EE DESCRI PTI ON

YO o0t ee ARl RMUER Vi Dol o, (siastis, megalE, B RESETL
waf er Setti”91%&%95dk”QtEQCRHSSQVSfGQEeiiB§¥y¥.0”;

In the present invention, it is preferred that the
antiexpansibility of the marginal part be at least 1.3
times that of the wafer setting-part.

For example, the above adhesive sheet for wafer
setting comprises an adhesive sheet compfising an
expansible film and an adhesive layer for wafer setting,
this adhesive sheet having a marginal part to which an
antiexpansibility increasing film is laminated.

The process for producing an electronic component
according to the present invention comprises a step of
expanding an adhesive sheet,

wherein the above adhesive sheet for wafer setting
according to the present invention is used as the adhesive

sheet.

BRIEF DESCRIPTION OF THE DRAWING
Figures 1 to 5 show varieties of adhesive sheet for

wafer setting according to the present invention;

DETAILED DESCRIPTION OF THE INVENTION
The present invention will be described in detail

below, referring to the appended drawings.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention wll be
described in detail below, referring to the appended draw ngs.

4 In particular, referring to Figs. 1 to 5, the adhesive sheet for
waf er setting 10 according to the present ginvention has a fundanental
structure consisting of any of various conventional generally enpl oyed

adhesi ve sheets 1 conprising a wafer setting part conposed of an .
expansi bl e film | BRaRarhacaifEsi TRICENERT fR Sor & Pngthe. afhesive

e e, el YL oL LA AT, LR U ol speib et on 1
oot ve Sheelonkebl 34 MRSt P bR B cRE PR B, g
Prame 1ixed pireiang conancbaiefdiStnmt Thy aniokio, e obaba"siEefh Lur o
D Phoken,| BeRpbiesl 6 DR oct b ace compellR L rBkabeibte

"ant i expansi bi y magni tu stréss transm

one site to ngisqhbey BAqShh CadnésivdCLIFES Yr WM 5@Rc1hBC1a. The
antiexpansibility is evaluated by the value defined by the formula:

anti expansi bi ladhgs3veushebt ( £ba Sk Eersht tindf1oeacizordangr toxehehi ckness of
the | ayer). For exanple, in the adhesive sheet for wafer setting 10

structured aspzlesgenti infregtidn idecladtacteuainrsadiin thaef thhe

antiexpansibility of a marginal part of the adhesive sheet
1 is greater than that of the wafer setting parts.

In the above adhesive sheet for wafer setting 10, the
terminology "marginal part* refers to the part of the sheet
which lie at least inside of ring frame fixed part and
which exclude the part on which wafers 3 {indicated by
broken lines in the drawings) are set. .

The terminology "antiexpansibility" means the magnitude
of stress transmittability from one site to neighboring site.
In the present invention, the antiexpansibility is evaluated
by the value defined by the formula:

antiexpansibility = sum of (elastic modulus of each
layer) x {(thickness of the layer}.

For example, in the adhesive sheet for wafer setting 10
structured as shown in Fig. 1, the antiexpansibility of the
wafer setting part is given by (elastic modulus of ‘adhesive
layer for wafer setting la) x {thickness of adhesive layer
for wafer setting la) + (elastic modulus of expansible film

1b) x (thickness of expansible film 1b}.



waf er setting part is given by (elastic nodulus of adhesive I|ayer for
wafer setting la) x (thickness of adhesive layer for wafer setting la) +
(el astic nodulus of expansible film 1b) x (thickness of expansible film
1b). On the other hand, t antiexpansibility of the
margi nal part is given by (elastic nodulus of adhesive |ayer for wafer
setting la) x (thickness of adhesive |ayer -for wafer setting la) +

(el astic nodul us oPrekpanetber handm ths satieupansdddlityewfatbebl e film
1b) + (elastic nodulus of antiexpansibility increasing film2) x

(thi ckness of M&X¥OiBRBaR3TEi 151 §LYR Bas| Hpdticmedulus efaadhesi®aul us of

dhesi I 5) > hi f, ad [ I . n th
?EVZﬁL h a{ﬁé:fﬁmxg&%ﬁé%%f?%@tm&f@s'%Ew&ycﬁwgr 2knaf papesizefabe,
t t hat f i t i S . f d he .
an?inexpgnsiobi Itf'lo_l%ywa gfhgg%?l’rggng‘%r p'iétr-{é:lt:i%esst?i'tpcr %@%"ﬁ%‘f t? ?.teﬁtBéf%SéEb%ci ally,
at | east 1'5§§h§p}FPa£ ighi gggegfs dﬂgiﬁfgwfilm 1bé Ith?QggfcadheS|ve
e ng . Tor ner

sheet for waf exanpl e, conprisés a’g y~ énpl oyed

adnesi ve_sheefuoku GTBE| 3RSt NIIR) a ddlaBelibAzd1angpdpesi ve | ayer

for wafer setting la, this adhesive shéet 1 having a marginal part to
whi ch an anti gxp3BghBksi &F éﬂ@ié?ﬁéﬂﬂﬁil{)i@;ﬂ intread@ihgaketm 2) + The
e

antiexpansibility increasing film2 may
(elastic modulus of adhesive layer 5) x (thickness of
adhesive layer 5}.

In the present invention, the antiexpansibility of the
above marginal part is greater than that of the wafer
setting part. It is preferred that the antiexpansibility
of the marginal part be at least 1.3 times, especially, at
least 1.5 time that of the wafer setting part.

The above adhesive sheet for wafer setting 10, for
example, comprises a generally employed adhesive sheet 1
comprising an expansible film 1b and an adhesive layer for
wafer setting la, this adhesive sheet 1 having a marginal
part to which an antiexpansibility increasing film 2 is
laminated.

The antiexpansibility increasing film 2 may be
disposed on the marginal part of the adhesive layer 1; of
the adhesive sheet 1, as shown in Fig. 1. Referring to
Fig. 2, when the adhesive layer la is formed only on and
around the wafer setting part of a surface of the
expansible film 1lb, the antiexpansibility increasing film 2
may be laminated either directly or through the medium of

‘an adhesive layer 4 onto the marginal part of the surface



di sposed on the margi nal part of the adhesive |ayer la of the adhesive
sheet 1, as shown in Fig. 1. Referring to Fig. 2, when the adhesive |ayer
la is forned only on and around the wafer setting part of a surface of the
expansible filmlb, the antiexpansibility gncreasing film2 my be

| am nated either directly or through the nmedi umof an adhesive |ayer 4
onto the marginal part of the surface : of the expansible film 1b.
Furt her, refe i thet 6xpprgsiBle £hbmahp; exirtiasn | referwingasenfigi|l &y 2 may
be am nated either directly,or through the nedi umof an adhesive | ayer 4
onto anot her §@ﬁfé@&léﬁaéksbgl%hEYe¥%%ﬁ%$%ﬁQ9fﬁqLﬁ.?bfﬁBTbetﬂéméRﬁﬁﬁéibIe
filmlb opposite. to the adhesive |ayer,. = Al so,_the tiexpansibil |t

i ncreasing fi |%t§eﬁa91530tg¥ sﬂBsE}ar%‘l‘ngo*’chF ORI §naR pdresive b.ﬁéer

f f th hesi I i hl.e filmlb d I pal
surtace of 11, (AARhERk8YRlrbaes! RIS T (e 00 L Up 1B e,
Figs. 4 d 5,,th | t | ' h
99, ¢ 7S 2 EANIEEIE SRR OB, AP G atersdap. Lo he

filmuhose aa&%%%pgigaéi bhtit¥pdssHbepiey idadhaly ¢hiihhe adpesbve sheet

conti nues from an edge of the adhesive sheet whose surface area is

slightly greahqrs,f:baéa bhaboth the M@FEIinal Ydrtid ofaithe. surfacefbEhgngh the
expansible filmlb is not particularly limted, it is preferred that the

expansi bl e fi kdheayeehlgPer b esr aapdresaiblie Hidhanbe andndhbenasgposed of a
synthetic part of the back of the expansible film 1b. 8till further,
referring to Figs. 4 and 5, the adhesive sheet for wafer
setting 10 according to the present invention may have such
a structure that a marginal part forming film whose
antiexpansibility 1is greater than that of the adhesive
sheet continues from an edge of the adhesive sheet whose
surface area is slightly greater than that of the wafer
setting parts.

Although the expansible film 1lb is not particularly
limited, it is preferred that the expansible film have high
water and heat resistances and be composed of a synthetic
resin.

Examples of suitable expansible films 1b include films
of low density polyethylene (LDPE), linear low density
polyethylene (LLDPE), ethylene/propylene copolymer,
polypropylene, polybutene, polybutadiene, ’
polymethylpentene, ethylene/vinyl acetate copolymer,
ethylene/ (meth)acrylic acid copoiymer,
ethylene/methyl (meth)acrylate copolymer, ethylene/ethyl

(meth)acrylate copolymer, polyvinyl chloride, vinyl



resin. Exanpl es of suitable expansible filns 1b include filnms of |ow
density polyethylene (LDPE), linear |ow density polyethylene (LLDPE)

et hyl ene/ propyl ene copol yner, pol ypropyl ene, pol ybutene, pol ybut adi ene,

pol ynmet hyl pent ene, et hyl ene/vi nyl acetate gopol yner,

et'hyl ene/ (nmeth)acrylic acid copol yner, ethyl ene/ nethyl (neth)acryl ate

copol yner, ethylene/ethyl (nmeth)acrylate copolyner, polyvinyl chloride,

vi nyl chloride/vinyl acetate copolymer], efilivdendgd/fringy}l acetate
copol ymer, ethyl ene/vinyl _chloride/vinyl acetate copol yner, polyurethanes,
pol yami des, i dde/yipyinaretatei eprolymerer Redyuretases. of

hydr ogenati on or, other nodification of styrene/butadi ene rubber. These
expansi bl e fi PPEYRBLEGH  hAORSBETSn SEGRIRHRYARLaNs ssbber agd pEAdHEtFnde

f fil f I f. d havj .arhb I I

structural undf BEFISPEAFAIREOBIOTRTE Hoq i ienf 1om SeFshFFneRiragend
I fil Th i ck f. t he. .ab ible filmlb

Gener al 1y randBEPFFom BuPBecObotarrThe B aVorabir RRoNPED 8. 300 [err]m

It is preferr ?’gf"i’%%fwﬁ elﬁgéégvg?dqﬁg i B st %@S?bkgl%l ég]l b be | ess

than 1 x 10[err] N'n{err], ‘especially,” fromT x err] [err]
xpansi bi e 1 P TbobeoFels oipaud Ravil £ 4 phIIteRobl a8 RT 102
to 3 x 10[errkthMubtural unibeasdde Limidaredrandiill ¢ilthl Bhdbabgenghilipt o
employed polymer film.
The thickness of the above expansible film 1b
generally ranges from 5 to 500 fim, preferably, from 10 to

300 um. It is preferred that the elastic modulus of the

expansible film 1b be less than 1 x 10° N/m2, especially,
from 1 x 107 to 1 x 10° N/m2. Thus, it is preferred that
the antiexpansibility of the expansible film 1b be less

than 5 x 10° N/m, especially; from 1 x 102 to 3 x 105 N/m.

The side of the expansible film 1b brought into
contact with another layer may be provided with corona
treatment or may have a primer or other layer attached
thereto for improving the adherence.

In the present invention, the adhesive layer for wafer
setting may be irradiated with ultraviolet rays prior to or
after the dicing step. When the irradiation is effected,
the expansible film 1b must be transparent. ’

The adhesive layer for wafer setting la can be
produced from various conventional adhesives. These
adhesives are not particularly limited and some examples

thereof include adhesives based on a rubber, an acrylic, a



contact with another |ayer nmay be provided with corona treatnent or may
have a prinmer or other |ayer attached thereto for inproving the adherence.
In the present invention, the adhesive |ayer for wafer setting may be
irradiated with ultraviolet rays prior to or after the dicing step. Wen
the irradiation is effected, the expansibte film 1b nust be transparent.
The adhesive | ayer for wafer setting |la can-be produced from vari ous
conventi onal adidsionesandhaspolwdheyl veshar e fdtsqmantsiec aaar bg madiet ef and
sonme exanples thereof include adhesives based on a rubber, an acrylic, a
8 silicone amdhgspyegvivhirheahercurable higaadimtionmand efhesdNesi ves
whi ch are curable by radiati on and_adhesi ves which foam when heat ed.
Further, use #&icheframewben heptsdvesFusEe UspoEm Becrageand die

bonding. Al t hough nding on the prop i es of the materi al s
t hereof, the Wﬁgé agi %@%ﬁ’/e‘i’r% ﬁ'ﬁit ngr‘anges from

b f bl f b

preferred that { nePdtRehFE TERRMELG SR e Eéfﬁi%ﬁtfﬁ%y& Bhe! Rarsbielsm 1
10 1 0

10%2;;} an{e?h%gg$%r]tﬁ%ntﬁééi%?% ngg % aqh%%fa ant 8%p%%;§%n%g?%lgf t he

adhesi ve | ayekan, %esr &R 558 33 Xed 01 @0 ridm ! Q)rjeﬁér&@h%rkr%nhbsﬁﬁeﬁba{:&y
from1l x 10[err] to 5 x 10[err] N m - he adhesive |ayer for wafer

setting la nagobgmcur 88 idypheféitgd othatt rtﬂda &lagie Wbdullitsagfothe rays
prior to
adhesive layer la range from 1 x 103 to 1 x 10° N/m?2,

especially, from 1 x 104 to 1 x 108 N/m2. Thus, it is
preferred that the antiexpansibility of the adhesive layer
la range from 3 x 10-3 to 1 x 105 N/m, especially, from 1 x
101 to 5 x 103 N/m.

The adhesive layer for wafer setting la may be cured
by heating or irradiation with ultraviolet rays prior to
the expanding step to thereby have a change of elastic
modulus. The elastic modulus at the expanding step
contributes to the antiexpansibility thereof.

Polyethylene terephthalate and polybutylene
terephthalate in addition to polyﬁers set forth above as
materials of the expansible film can be mentioned as
materials of the antiexpansibility increasing fiilm 2.

Although depending on the properties of the materials-

thereof, the thickness of the antiexpansibility increasing
film 2 generally ranges from about 5 to 500 pm, preferably,

from about 10 to 300 um. It is preferred that the elastic

modulus of the antiexpansibility increasing film 2 range

from 1 x 107 to 1 x 1010 N/m?, especially, from 5 x 107 to 5



t he expanding step to thereby have a change of elastic nodulus. The

el astic nodulus at the expanding step contributes to the antiexpansibility
t her eof . Pol yet hyl ene terephthal ate and pol ybutyl ene terephthal ate
in addition to polymers set forth above as. materials of the expansible
filmcan be nentioned as materials of thé’antiexpansibility I ncreasi ng
film2. . Al t hough depending on the properties of the naterials
thereof, the Lhigkngps2 of diligs antd P RRVFRIEEY thaer €rsing film 2
generally ranges fromabout 5 to 500 [err]m preferably,- fromabout 10 to
300 [err]m | &ntseRpEASIHETIE aéftiﬁé<¥ﬁﬁﬂé§pad§¥$iﬂ§%80in&ﬂéasing film
antiexpansibility increasing film2 range "from1 x 10[err] to 1 x 10[err]
N nierr], especiahb®, ££6mns5xx100[te5 rd 3 Q05 N/m, especially, from 5 x

9 x 10[err] N njferr]. Thus, it is preferred - that the antiexpansibility of
the antiexpanddBitoty.5merke&SiNyon.film 2 range from5 x 10[err] to 5 x

10[err] N'm especially, from5 x 102 to 1.5 x 106 N'm In the
structure of Fig. Inoth¢isgtructule ofaftigmxdawsi Fibi-t ¢.i bbeeasing film2 is
| am nated onto the adhesive |ayer la of the adhesive sheet 1. In the

structure of fp§iezpamsibibity MmqereasingLilgnei dgpapsipntedyortr ekl ng
filmis lamnated directly or t nggh he,nedi§ﬁ1of an adhesive | ayer 4
onto the expafABPBLEe{RYFYpta © & $8°&fployed for bonding the

antiexpansibility ppcpeasing, Ll 2% 13 84828 8korig. 5, the
antiexpansibility increasing film is laminated directly or
through the medium of an adhesive lgyer 4 onto the
expansible £ilm 1b.

The adhesive employed for bonding the
antiexpansibility increasing film 2 with the expansible
film 1b is not particularly limited and generally used
adhesives may be employed. Examples of suitable adhesives
include adhesives such as those based on an acrylic, a
rubber and a silicone and thermoplastic or thermosetting
adhesives such as those based on a polyester, a polyamide,
an ethylene copolymer, an epoxy and a urethane.

Although depending on the properties of the materials

thereof, the thickness of the adhesive layer 4 generally
ranges from about 3 to 50 um, preferably, from about 5 to

30 pm. It is preferred that the elastic modulus of the
adhesive layer 4 range from 1 x 103 to 1 x 10° N/m2:
especially, from 1 x 104 to 1 x 108 N/m2. Thus, it is
preferred that the antiexpansibility of the adhesive layer
4 range from 3 x 10-3 to 5 x 104 N/m, especially, from 5 x

1072 to 3 x 103 N/m.



filmlb is not particularly limted and generally used adhesives may be
enpl oyed. Exanpl es of suitable adhesives include adhesives such as those
based on an acrylic, a rubber and a silicone and thernoplastic or

t hernosetting adhesives such as those bZ?ﬁd on a polyester, a polyan de,
an et hyl ene copol yner, an epoxy and a ur ane. Al t hough dependi ng on
the properties of the materials thereof, the thickness of the adhesive

| ayer 4 general |y aAYssges thout abeliusd of bSHel[ adhésiverBipsnbd y,tHa om about
5to 30 [err]m It is preferred that the elastic nodulus of the adhesive
| ayer 4 rangeafitberpansilifldty] increasibd Eiljp B/ ahdrthe exspecilld yilw om 1
x 10[err] to 1 x 10[err] N nferr]. Thus, it is preferred that the

ant i expansi bi 1ptgawfbe H@M@W@@d/@ﬂtayeﬂcmothﬁgebm ofen exanple.r |head 5 x
10[err] NNm especially, from5 x 10-2 to 3 x 10[err] Nm

10 Al soSeabingbut the use of the adhesive layer 4, the

anti expansi bility increasi film2 and the expanS|bIe film |Ib can be

| ani nated onto eaclt &%505310%@ é’faﬁ'ﬂge 1hestFigeafi nit 1s prefigrnedh

structure of Fig. 1 or referred _.that,_an adhesive |ayer 5 be
di sposed on t$ﬂékeﬁﬂ ebPFVF§ ?ngﬁe§§§ﬁﬁs?? ¥ Bhe adhesive | ayer 5

is used for féﬁ(tl‘v%{] a_rgu por ?Ts.ﬁlg}%éﬁghgg %irgnf | S ) 1 &heds teloonv%\/%nce

and processi ng ring the d|C|ng

bondi ng step,; Slifsed for FAIRGUANrIRGCRILAL. ONThLE HPPEIHELS Ll LG

materi al s

for conveyance and processing which supports the wafer
- during the dicing step and the bonding step, etc.
Although depending on the properties of the materials

thereof, the thickness of the adhesive layer 5 generally
ranges from about 3 to 50 pm, preferably, from about 5 to

30 um. It is preferred that the elastic modulus of the

adhesive layer 5 range from 1 x 103 to 1 x 109 N/m2,
especially, from 1 x 104 to 1 x 10% N/m2. Thus, it is
preferred that the antiexpansibility of the adhesive layer
5 range from 3 x 1073 to 5 x 104 N/m, especially, from 5 x
1072 to 3 x 103 N/m.

It is not necessarily required that the
antiexpansibility increasing film 2 be formed in a
circularly continued shape. The antiexpansibility
increasing film 2 may be formed discontinuously on the
marginal part of the adhesive sheet for wafer settiﬁg 10.

The process for producing an electronic component

according to the present invention will now be described.



thereof, the thickness of the adhesive |ayer 5 generally ranges from about
3to 50 [err]m preferably, fromabout 5to 30 [err]m It is preferred
that the elastic nodulus of the adhesive layer 5 range from1l x 10[err] to
1 x 10[err] N nferr], especially, from1l x 10[err] to 1 x 10[err]

N rmerr]. Thus, it is preferred that thd tntiexpansibility of the adhesive
layer 5 range from3 x 10[err] to 5 x 10[err] Nm especially, from5 x

10[err] to 3 x 10[ght] pPbBess for plodicity &ﬁ%%%%%hﬁcréﬁﬂ%éﬁénéhat the
antiexpansibility increasing film2 be formed in a circularly continued

shape. The anhicespamaybidithe pres&asi figrdridibn’ coppri8ekOaNBeep of
di scontinuously on the marginal part of the adhesive sheet for wafer

setting 10. expandifgpawcaditedDfe lnshici Ng an el ectroni ¢ conponent
according to the present invention will now be descri bed.

The process for prebderein tine cdisste erilediopeheet farcwaflengsévtime present
I nvention conprises a step of expanding an adhesi ve sheet, wherei n

t he above adhsstordihgeto ftthe pifeserntetinventisocdsdizagdt ast tlee prdgesive

i nvention is used as the adhesive sheet. More particularly, in the
common procesSheeE- produci ng an el ectroni c conponent, namely, in the
process including the steps of sticking._a wafer to an adhesive sheet,

dicing the wafer Yo¥® R peCulasiang ity thee CREREY PECSRES EPRPTRAUGHY
chips stuck tgﬁrgigctt:goxtlﬂ:e rc:ecl>3 eri(etnetn, n%me ys’pei%i @ﬂcsa’process including
the steps of sticking a wafer to an adhesive sheet, dicing
the wafer into chips, expanding the adhesive sheet having
the chips stuck thereto to thereby extend chip spacings,
picking the chips up and assembling the chips into
electronic'components, the improvement comprises
reinforcing a marginal part of the adhesive sheet for wafer
setting with an antiexpansibility increasing film prior to
the expanding step. Those described above are used as the
adhesive sheet and the antiexpansibility increasing film.
In the process of the present invention, the above
adhesive sheet for wafer setting 10 having the
antiexpansibility increasing film 2 or the common adhesive
sheet 1 whose marginal part is not reinforced can be used
as the adhesive sheet for wafer setting 10.
When the adhesive sheet for wafer setting 10 having
the antiexpansibility increasing f£ilm 2 is employed: it is
naturally unnecessary to stick a new antiexpansibility

increasing film 2 thereto. The reason is that, prior to

the expanding step, the marginal part of the adhesive sheet



pi cking the chips up and assenbling the chips into electronic conponents,
the i nprovenent conprises reinforcing a marginal part of the adhesive
sheet for wafer setting with an antiexpansibility increasing filmprior to
t he expandi ng step. Those descri bed above are used as the adhesive sheet
and the antiexpansibility increasing filnh In the process of the
present invention, the above adhesive sheet for wafer setting 10 having
the antiexpagsibivhiby seecengi 1y Féimforedd Hie theantiaspansybilghpet 1
whose marginal part is not reinforced can be used as the adhesive sheet
for wafer settinegeBing filmWen the adhesive sheet for wafer setting 10
having the antiexpansibility increasing film2 is enployed, it is
natural |y unnecessénythe sthek bamdw wien ehEacsirnion aphesnveegheay Lilm 2
thereto. The reason is that, prior to the expanding step, the marginal
part of the awhesevthehwarginal part is not reinforced is employed? anf or
waf er setting is reinforced by the antjexpansibility increasing film
On the ot her RBRdexRABALPREL €6 iRFreafiag Jd lghdst stuckhbeecaprEcREiataal
part is not reinforced is enplqge ,an antiexpansibjlit iqgreasiqg film
ns @ EeP-

is stuck to aPBFYpIPRTeAt ARV SEERP S 10%e Lot EPE FFPBRALRIL

di t That | t he. anti ex, i bil,ity i ' filmi tuck t
the marginal BAPE oF: ¢ HEe AMEPRANEAIY dncterstpdoiein dacalndls &
ensuing the SEhgkth%?P{x%fé NEaMBTSF il (e A2 EHYE £ SHECLny PELCEOLEs OF

ensui ng the dicrng
preceding or ensuing the sticking of the wafer to the

adhesive sheet, preceding or ensuing the dicing of the
wafer into chips and preceding the expansion of the

adhesive sheet.

EFFECT OF THE INVENTION

As apparent from the foregoing, the present invention
causes the antiexpansibility of the marginal part of the
adhesive sheet for wafer setting 10 to be greater than that
of the wafer setting part of the adhesive sheet for wafer
setting 10, thereby preventing extension of only the
marginal part of the sheet at the time of the expansion.
As a result, the stress is tranémitted without being damped
to the part having the wafer stuck thereto {namely, a part
having a multiplicity of chips fixed thereto), so that the
chip sbacings are satisfactorily extended to thereﬂ& enable
minimizing malfunctions at the time of picking up of the

chips.

EXAMPLE



wafer into chips and precedi ng the expansion of the adhesive sheet.

EFFECT OF THE | NVENTI ON As apparent fromthe foregoing, the present

i nvention causes the antiexpansibility of the marginal part of the
adhesi ve sheet for wafer setting 10 to be greater than that of the wafer
setting part of the adhesive sheet for wdf&r setting 10, thereby
preventing extension of only the marginal part of the sheet at the tine of

the expansion. ASpfolgpébént NGr&ie s Wil b1 ukedarelinedt abgafy danped
to the part having the wafer stuck thereto (nanmely, a part having a

nultiplicity pbleW Rethi ¥efetdedet®) thed fidldbwihe EsBinplepawhi€s #heno
satisfactorily extended to thereby enable mnimzing mal functions at the

time of pickiagyupinitttiee sdoms.of the invention. EXAMPLE
13 The present invention will be illustrated in detail below with
reference to the fohl the nfoBxewniie Exsnpdles andoComparative Ekampbapetind t he
I nventi on. In the foll owi ng Exanpl es and Conparative Exanple, the
chi p spaci-ng shipesppoinedids evaluatigdhiimFhendnddowinsi pasperi ng A 6
inch silicon wafer was, set on the adhesive |ayer of the adhesive sheet for
waf er setti ngCBiBgERRGIRH each of

A 6 inch silicon wafer was set on the adhesive layer
of the adhesive sheet for wafer setting produced in each of
the following Examples and Comparative Examples, and the
adhesive sheet for wafer setting was fixed by means of a
ring frame. The wafer was diced by the customary procedure
into 10 mm x 10 mm IC chips. Thereafter, a 15 mm expansion
was carried out by the use of expander HS-1010 manufactured
by HUGRE ELECTRONICS, and the chip spacings were measured
by the use of an optical microscope. In Examples 1, 2, 3
and 5 and Comparative Examples 1, 2 and 3, ultraviolet
irradiation {quantity of light: 220 mJ/cm?) was performed
after the dicing and, thereafter, the chip spacings were
measured.

Example 1

Use was made of a dicing/die bonding sheet, as an
adhesive sheet, composed of an expansible film of an
ethylene/methyl methacrylate copolymer (elastic modulus:
1.00 x 108 N/m2, thickness: 80 um and antiexpansibiiity:
8.0 x 103 N/m) and a thermosetting adhesive layer based on
acrylic polymer containing epoxy resin (elastic modulus:
3.0 x 106 N/m2, thickness: 20 yim and antiexpansibility: 6.0

x 101 N/m). Prior to use, a release film (polyethylene



the follow ng Exanpl es and Conparative Exanples, and the adhesive sheet
for wafer setting was fixed by neans of a ring frame. The wafer was diced
by the customary procedure into 10 nmx 10 mm I C chips. Thereafter, a 15
nm expansi on was carried out by the use é expander HS-1010 manuf act ured
by HUGRE ELECTRONICS, and the chip spaciﬁg were neasured by the use of an
optical mcroscope. In Exanples 1, 2, 3 and 5 and Conparative Exanples 1,

2 and 3, ult r%@:@P%EhahﬁﬁédkﬂhWtﬁﬂEﬁﬂéééy et #é&)gmas 2o LG heVas

performed after e dicing and, thereafter, t chi p spaci ngs were

R e B T e

an adhesive s conposed of an expa n ne/ net hyl

met hacryl ate copol Wb eteh8sirtnpPdehisridd S0 (Eilgithik Moblieusk. 1.80
thickness: 80 [err]mand antiexpansibility: 8.0 x 10[err] N n) and a

t her noset t i ngxadlo€sNym? ) akeickresest 0 pacepld enpdkeypensibil atwt ny. 29 axy
resin (elastic nodulus: 3.0 x 10[err] N nferr], thickness: 20 [err]m and
ant i expansi bi lotyN/fi) Owax Ufédrag A mntiksipanstibiddey dncebaasagf £im,

(pol yet hyl ene 14 terephthalate film

t hi ckness: 38ahér g] mppead isgutkpe cadiwes el hesind icapelymerocdessiloningect

t he adhesive | ayer. . A safi golivin I gylor'de LIm (el asfic nodul us:
1.80 x 10[ er r FYRen] ELRFLiENPRRNELS: TP (B AG AT - ahbiepensi ptf iHxy.and 26 x
10[err] N m was  used as,  an, antiexpansibility increasing film and a
repeel i ng typ8l&dRERRDELIPAEIYY @p‘gll%}’@r' woddshesng ring frame fixing

adhesive. The employed antiexpansibility increasing f£ilm
had an inside diameter of 165 mm and an outside diameter of
207 mm, which was the same as the diameter of the
expansible film.

The chip spacings of the thus obtained adhesive sheet
for wafer setting were measured. The results are given in
Table 1.

Example 2

The same procedure as in Example 1 was repeated except
that the expansible film of Example 1 was replaced by a
laminate film (30 pm/35 pm/30 pum, elastic modulus: 9.0 x
107 N/m? and antiexpansibility: 8.6 x 103 N/m) of an
ethylene/methyl methacrylate copolymer, an elastomer
{modified styrene/butadiene rubber) and an
ethylene/methacrylic acid copolymer. The results are given
in Table 1.

Example 3
The same procedure as in Example 1 was repeated except

that the expansible film of Example 1 was replaced by a
laminate film (30 pm /40 pum/30 pm, elastic modulus: 5.6 x



type, elastic nmodulus: 3.0 x 10[err] N nferr], thickness: 10 [err]m and
antiexpansibility: 3.0 NNn) was used as a ring frane fixing adhesive. The
enpl oyed antiexpansibility increasing film had an inside dianeter of 165
mm and an outsi de dianeter of 207 nm whjch was the same as the dianeter
of the expansible film The chip é%écings of the thus obtained
adhesi ve sheet for wafer setting were neasured. The results are given in

Table 1. Exampengm? and aitei&diEndiggddii:e sas kn15Xauphe dr vas repeat ed
except that the expansible filmof Exanple 1 was replaced by a |an nate
film (30 [errlethyichernkohidl hethioryhiastcapoinaiedrys andelaxtohferr]

N nferr] and antiexpansibility: 8.6 x 10[err] Nm of an ethylene/nethyl
net hacryl at e dpmoldurer of ahyétagenaeion (e hmsheybytadse ehet aubbee) r abder )
and an ethylene/nmethacrylic acid copolynmer. The results are given in
Table 1. Exampl etBylene/m&Fbbacuyibigrackdiwapcdynier.ExThel tesubbis avpeat ed
except that the expansible filmof Exanple 1 was replaced by a |amnate
film (30 [errpﬁWﬁﬂOlpeTﬁPh¢3b [err]m elastic nodulus: 5.6 X

15 10[err] N/g é! gnd antiexpansibility: 5.6 x 10[err] Nm of an

et hyl ene/ met h ryl ate copol yner, an el astoner (product of

hydr ogenati on of sjyrene/but adi epe rubber an ethyl e/ pethacrylic
aci d copol yner. ggﬁegﬁftﬁa SP% "R0RY S, gEipLhagryt!

composed of an expansible film of a soft polyvinyl chloride
{elastic modulus: 1.80 x 108 N/m2, thickness: 100 um and
antiexpansibility: 18.0 x 103 N/m) and an adhesive layer
based on a peelable type adhesive {acrylic polymer
crosslinking type, elastic modulus: 3.0 x 105 N/m2,

thickness: 10 pm and antiexpansibility: 3.0 N/m). Prior to

use, a release film (polyethylene terephthalate film,
thickness: 38 um) was stuck to the adhesive layer in order
to protect the adhesive layer.

A soft polyvinyl chloride film (elastic modulus: 1.80
x 108 N/m2, thickness: 70 um and antiexpansibility: 12.6 x
103 N/m).was used as an antiexpansibility increasing film,
and a peelable type adhesive (acrylic polymer crosslinking
type, elastic modulus: 3.0 x 105 N/m2, thickness: 10 pm and
antiexpansibility: 3.0 N/m) was used as a ring frame fixing
adhesive. The employed antiexpansibility increasing film
had an inside diameter of 165 mm and an outside diémeter of
207 mm, thch was the same as the diameter of the

expansible film.



given in Table 1. Exanple 4 Use was made of a dicing sheet, as an
adhesi ve sheet, conposed of an expansible filmof a soft polyvinyl
chloride (elastic nodulus: 1.80 x 10[err] N nferr], thickness: 100 [err]m
and antiexpansibility: 18.0 x 10[err] N/n% and an adhesive | ayer based on
a peel abl e type adhesive (acrylic polymerl8crosslinking type, elastic

modul us: 3.0 x 10[err] Nnferr], thickness: 10 [err] m and
anti expansi bi lity: pfBaOchk spgéiﬁ%st&:' H5€, tiud ARasedd h%@@gbgeghééene
terephthalate film thickness err] was stuck to the adhesive |ayer

in order to Ek@taﬁtekhgeadﬂﬁgiweréau@asured. The Helsud@lsy wirly bi¢bhoihde
film(elastic nodulus: 1.80 x 10[err] N nferr], thickness: 70 [err] mand

anti expansi bi liable 12.6 x 10[err] N m was used as an antiexpansibility
increasing film and a peel abl e type adhesive (acrylic pol yner
crosslinking Examplel 5stic nodulus: 3.0 x 10[err] N'nferr], thickness: 10
[errlmand antiexpansibility: 3.0 Nm was used as a ring frame fixing
adhesi ve. The enpl Bhedsamei pxpeeduie |as yin Mywampding mWalsnrepgatad excede
di ameter of 165 mm and_an outside dianmeter of 207 mm _which was the sane
as the d|anet§haéfatﬁélmeﬂﬁaﬂgl?#Q¥¥¢¢¢ﬁm6thyl methacrylate copolymer

Setting were HSABFEq. MHAS ?LSL?%% & 0 o cAPaRRee: " R S
The sane proced%&%xggnsgb 8 y@k f@pﬁﬁ ?dwgécﬁ ed as an

antiexpansibility increasing film and a peelable type
adhesive (acrylic polymer crosslinking type, elastic
modulus: 3.0 x 105 N/m2, thickness: 10 pum and
antiexpansibility: 3.0 N/m) was used as a ring frame fixing
adhesive. The results are given in Table 1.

Example 6

The same procedure as in Example 4 was repeated except

that a film of an ethylene/methyl methacrylate copolymer
{elastic modulus: 1.35 x 108 N/m?, thickness: 80 pum and
antiexpansibility: 10.8 x 103 N/m) was used as an
antiexpansibility increasing film and a peelable type
adhesive (acrylic polymer crosslinking type, elastic
modulus: 3.0 x 105 N/m2, thickness: 10 pm and
antiexpansibility: 3.0 N/m) was used as a ring frame fixing
adhesive. The results are given in Table 1.

Comparative Example 1

The same procedure as in Example 1 was repeated except

that no antiexpansibility increasing film was used. The
results are given in Table 1.

Comparative Example 2



that a filmof an ethylene/ nmethyl nethacrylate copolyner (elastic nodul us:
1.35 x 10[err] N nferr], thickness: 80 [err]mand antiexpansibility: 10.8
x 10[err] N m was used as an antiexpansibility increasing filmand a

peel abl e type adhesive (acrylic polymer crosslinking type, elastic

modul us: 3.0 x 10[err] N nferr], thickness? 10 [err]m and
antiexpansibility: 3.0 NNn) was used as a ring frane fixing adhesive. The

results are given ifQ.T 5%@HQ| s S CadSal
Exanpl e 4 was repeg?gdégé%é%foét at é?%f%?h() agﬁﬁghﬁggng%gggﬁgﬁ eRCept
methacryl ate ¢pBel ¥BBant{&kgshs b Usricrea¥ing ¥Aher whsNuBEE! '] The

thickness: 80 [err]mand antiexpansibility: 10.8 x 10[err] N n) was used

as an antiexpagfilbsl 4t¥ si¢E&eabh "aié mand a peel abl e type adhesive
(acrylic polymer crosslinking type, elastic nmodulus: 3.0 x 10[err]

N nferr], thi chnpagatife[Exadmla antiexpansibility: 3.0 NNm was used as

aring frame fixing adhesive. The results are given in Table 1.

Conpar ati ve Exanpl #hé same pifdeedare a3 doedxaapde Bnwisanpbeatedasxcepeat ed
except that no antiexpansibility increasing filmwas used. The results
are given in Thbken¢. anCherpansibilitwarigiareasing film was used. The

17 The same_procedure as jn Exanple 2 was repeated except that no
ant i expansi bi reﬁylgﬁcﬁéas%@emmn%%sﬂed. The

Comparative Example 4
The same procedure as in Example 4 was repeated except
that no antiexpansibility increasing film was used. The

results are given in Table 1.



results are given in Table 1. Conparative Exanple 3 The sane
procedure as in Exanple 3 was repeated except that no antiexpansibility
increasing filmwas used. The results are given in Table 1. Conparative

Exanpl e 4 The sane procedure as in Eﬁénple 4 was repeated except that
no antiexpansibility increasing filmwas ed. The results are given in
Tabl e 1. . 18
Table 1 Ant i expansi bi | TalBlé€NL M) Chip spacing ([err]m -
Waf er setting Marginal part part of sheet
X-axis Y- axi s Ex. 1 8.1 x 10[err] 20.7 x 10[err] 260
200 Ex. 2 8.7 x 10[err] 21.3 x 10[err] . 240 230
Ex. 3 5.7 x 10[err] Ad@iexpardedity (N/m) 490°hip spacigy (Mmgy. 4
18.0 x 10[err] 30.6 x 10{afrar settip@O Marginal?gart Ex. 5 8.7 X
10[err] 19.5 x 1Q[err]  35part 2500f shgets  Xgagis Jﬂ[&cﬁLS?R 8 x
10[err] - 330 270 Com Ex.1 8.1 x 10 8.1 X 10[
40 50 ESoml Ex. 2 8. 18x71>0310[er2rq 7 x 1877 x 10[260r ]
60 Com Ex.3 5.7 x 10[er%] 7 X 10[err]03 60 60 Com
Ex.4 18.0 x 10[E&-rP X Mﬁerr] x 103149 240 330 230
Ex. 3 x 103 18.3 x 103 490 330
Ex. 4 18.0 x 103 30.6 x 103 290 280
Ex. 5 8.7 x 103 19.5 x 103 350 250
Ex. 6 18.0 x 103 28.8 x 103 330 270
Com. Ex.1 8.1 x 103 8.1 x 103 40 50
Com. Ex.2 8.7 x 103 8.7 x 103 70 60
Com. Ex.3 5.7 x 103 5.7 x 103 60 60
Com. Ex.4 18.0 x 103 18.0 x 103 140 130




19 What is clained is: 1. An adhesive sheet for wafer setting,
conprising a wafer setting part conposed of an expansible filmand an
adhesive | ayer for wafer setting and a margi nal part outside the wafer
setting parts, wherein the marginal part has an antiexpansibility
greater than that of the wafer setting pé}g. 2. The adhesi ve sheet
for wafer setting as clained in claiml1, wherein the antiexpansibility is

expressed by wHaa. figr ellbdmed is: antiexpansibility = sumof (elastic
nodul us of each layer) x (thickness of the |ayer), and wherein the
mar gi nal part has dan ankneafiaasibel shget Woxtwdfemisdtadny, 1 cdnpirtieinghat of
the wafer setting part. 3. An adhesive sheet for wafer setting,
conpri sing amwafdhesetéisgepartoopmpesed af axpgsiddiblid fiflandndnan
adhesive layer for wafer setting, said adhesive sheet having a marginal
part to whi ch asthesivieeipansi 6pri vgfer nsetbing @rid lanmagginglnpast.

4. A process for producing an el ectronic conponent, conprising a step of
expandi ng an SEddec thgewpfer setfhng #arthe adhesive sheet for wafer

setting as clained.in any of clai to 3.is used as the adhesive sheet.
9 wheregnytge marggga part has an anéiexpansibglity

greater than that of the wafer setting part.

2. The adhesive sheet for wafer setting as claimed
in claim 1, wherein the antiexpansibility is expressed by
the formula:

antiexpansibility = sum of (elastic modulus of each
layer} x (thickness of the layer), and

wherein the marginal part has an antiexpansibility

which is at least 1.3 times that of the wafer setting part.

3. An adhesive sheet for wafer setting, comprising
an adhesive sheet comprising an expansible film and an
adhesive layer for wafer setting, said adhesive sheet
having a marginal part to which an ‘antiexpansibility

increasing film is laminated.

4. A process for producing an electronic component,
comprising a step of expanding an adhesive sheet, ’

wherein the adhesive sheet for wafer setting as
claimed in any of claims 1 to 3 is used as the adhesive

sheet.

A



