PRODUCI NG OH P AN RE St PO no
PRODUCI NG CHI P AND PRESSURE SENSI Tl VE ADHESI VE SHEE

CHI P 5 : FI ELD OF THE | NVENTI ON - \PDS The
present invention relates to a process for produci'ng a chip and a
pressure sensitive adhesive sheet for producing chip. Mre
particularly, the present inventionl s concerned with a process for
producing small 10 chips such as sem.conductor chips in which chip
spaci ngs can be expanded wi thout themigeg to conduct the
conventional expansion step and a pressure sensitive adhesi ve sheet
for producing chip suitably emRogrsd FORUIPRODUCING QHDEEAMD 15 .
BACKGROUND OF THE | NVENTI ON A sem conduct or wafer of, for
exanpl e, silicon or PRESSURESENSTTAVEcADEESTVE SHEHETCEGR | PRPUCINGe CHILRNE! er
cut and separated (diced) into elenental chips and subjected to the
20 subsequent nmounting step. In this process, the sem conduct or
waf er under gges dici ng, expansi on_apd pi.cking- steps in the state
of being att&ched to a pres=$ SDS%maut 3@5§@%£§$ve sheet and is

transferred to the §ggaggu%1%er{algﬁt Egﬂa{?éﬂ’to g?ﬁocess &P the

expansi on step, the ﬁpﬁs ure sensitive adhesrve I's extended so

that chip spaci NgS,qfng*RaBREY anld1@ pressbk esdrsit vl biReSIPANSTIE Step
. in which chip spacings are expang dis to facilitate chip recognition
in the die for producing chip. More particularly, the present

invention is concerned with a process for producing small
10 chips such as semiconductor chips in which chip spacings

can be expanded without the need to conduct the

conventional expansion step and a pressure sensitive

adhesive sheet for producing chip suitably employed in this

process.

15
BACKGROUND OF THE INVENTION
A semiconductor wafer of, for example, silicon or

gallium arsenide is produced in a large digmeter, cut'and

separated (diced) into elemental chips and subjected to the
20 subsequent mounting step. In this process, the

semiconductor wafer undergoes dicing, expansion and '

picking-up steps in the state of being attached to a "

pressure sensitive adhesive sheet and is transferred to the

-

subsequent mounting step.
25 In the expansion step, the pressure sensitive adhesivé

sheet is extended so that chip spacings are expanded. The

objective of the expansion step in which chip spacings are

expanded is to facilitate chip recognition in the die



2 bondi ng and to prevent device breakage attributed to abut t al
of nei ghboring chips in the pickup step. Currently, the
expansion step is carried out by extendi ng the pressure sensitive
adhesive sheet with the 5 use of an expandi ng apparat us. : In
‘nost expandi ng appar atuses, the degree of extension and the torque
‘during the extension are fixed to thereby2 render difficult adjusting
dependent upon the type of pressure sensitive adhesive sheet and the
size of device. plfiging ancf\%QPb@bQGh%déx}ié@%r@ﬁﬁHﬁée&éﬂ%teahéa the
_pressure sensitive adhesive sheet is soft, the extending stress is
‘'not conveyed to bbatod] asft rmdighbogiperéhips tim therpbykup stepdi senabl e
"attaining satisfactory chip spacings and that, on t he ot her hand when
the pressure sensitiveusntivie thigeexpansion stiepr dis ¢aeriest gug by t he
apparatus is unsatisfactory or the pressure sensitive adhesive sheet
is torn. extemiingdhe pFEFSERR AEITdNG adhesive fieeteyithhehe

pressure sensitive adpesive sheet is housed, in the state of being
set on a ri né‘l’fr&ﬁ@,o rﬁrbezi‘ﬂaf’ﬁéngr%%"fette. 20 In the conventional
process, the pressure |11 I ' ee ' been d by
the expansi on nust Iaqﬂéaév% el&?gngﬁ%%e es a\é:(raes Qf o{jf%?éoi]%ge! ﬁgl e%géé)%{g%use
~of hot ai 1. afiepnd KRt aﬁa_iﬂé@rug dxt@nshaRcars fiRRAl b8 BR& ALY

e o

. the pressure sensitive adhesive si the pressure 25 sensitive
- adhesi ve sheet ogeadewrdlfifyicalbeadiudtdrighdependent upor theetgpssefte to

~thereby di senabl e housing thereof. Thus, an autom zati on has been
difficult. pressure sensitive adhesive sheet and the size of device.
10 Accordingly, it has occurred that, when the pressure

sensitive adhesive sheet is soft, the extending stress is
not conveyed to the object setting portion to thereby
disenable attaining satisfactory chip spacings and that, on
the other hand when the pressure sensitive adhesive sheét

15 is hard, the torque of the apparatus is unsatisfactory or
the pressure sensitive adhesive sheet is tormn.

Further, when the die bonding is completed, the
pressure sensitive adhesive sheet is housed, in the state
of being set on a ring frame, into a ring frame cassette.

20 In the conventional process, the pressure sensitive .
adhesive sheet having been deformed by the expansion must
have its shape restored to the original by the use of hot
air. When the restoration of the shape is unsatisfactory,
the pressure sensitive adhesive side of the pressure

25 sensitive adhesive sheet occasionally adheres to the ring
frame cassette to thereby disenable housing ;hereof. Thus,

an automization has been difficult.



OBJECT OF THE | NVENTI ON The present invention has been made with
a.view toward resol ving the above problemof the prior art. An object
of the present invention is to provide a process for producing 5 a
chip in which chip spacings can be expanded according to mechani sm
iwhich is radically different fromthe conventi onal expansi on method,
-and anot her obj ect of the pr esent iAvention is to provi de a pressure
sensitive adhesi ve sheet for producing chip suitably enployed in the
10 above process. ' OBJECT OF SUA/NIMRENGEONHE | NVENTI ON

The process for producing a chip according to the present invention
conprises the steps offhe gbesent investionghas Hsne mbdeowbeh i cedwotorard
pressure sensitive adhesi ve sheet for producing chip conprising at

| east one regolving sthe wbseeproblem 0f dagansior cartl mAingbieptesEur e
sensitive adhesive |layer for, setting {he object; fixing_edges of
‘the pressure sen§PFiPéeﬁﬂﬁé§mw@n§ﬁggtlsﬂﬁ’ iGeoBUBTPREShHifer pProducing

‘dicing the object into chips, .and. . shrinking the. shrinkable film
to thereby e%an& ERtB m_“ﬁn%‘pgg‘ilﬁgg‘?acmgs can ioe| '?ﬁ%%qs&r SO _éﬁggtf'\’/e
adhesive sheet fQE RLOOUEIRGcIs FREP-O1y RE FREESAB £ Qld ON 1S suitably
used in the above process and conprises a zone for setting an object
‘to be conventional expansion method, and another object of the

present invention is to provide a pressure sensitive
adhesive sheet for producing chip suitably employed in the

10 above process.

F THE I TON
The process for producing a chip according to the
present invention comprises the steps of:

15 setting an object to be diced on a pressure sensitive
adhesive sheet for producing chip comprising at least one
layer of shrinkable film, an expansible film and a pressure
sensitive adhesive layer for setting the object;

fixing edges of the pressure sensitive adhesive sheet
20 for producing chip; o
dicing the object into chips, and
shrinking the shrinkable film to thereby expand chip
spacings.
The pressure sensitive adhesive sheet for producing

25 chip of the present invention is suitably used in the above
process and comprises a zone for setting an object to be
diced including an expansible film and a pressure sensitive

adhesive layer for setting the objeqt and a shrinkage zone



di ced including an expansible filmand a pressure sensitive adhesi ve
| ayer for setting the object and a shrinkage zone

4 i ncluding at | east one |layer-of shrinkable film wherein t he
‘shrinkage zone is arranged at | east outside the zone for setting the
obj ect. Preferred pressure sensitive adhesive sheet for 5
producing chip is, for exanple, one where#én the pressure . sensitive
adhesi ve | ayer f or setting the object, the ~ shrinkable filmand the
expansi bl e film afigih@ingabediédst one 1bPbs Of dtridkaBheWRiid, Riterelnor one
wherein the pressure sensitive adhesive |ayer for settlng t he object,
the 10 expansi e fshirinkade t fehes hirs akabhged i dAtmldast! autaibdethen zone

this order as shown in Fig. 2. In the present invention, it is
preferred that theor settipgpelmsidiiiecti.l m have an el asti c nodul us of | ess
than 1 x 10[err] Nnjferr] and that the pressure sensjtive adhesive

| ayer for 15 setting Pt‘l?@%ﬁ?‘éd?“tﬁ?"@@rrﬁ@%éltb‘re zf-qhﬁélléfﬁl gheetirkas e
pressure sensj tlve %Phes referred that the

ithenbib bt 5GP desafororEaiblen S MhRFRLR CS I Ss Rt en: ve

20" o %n@t%k&#%t%%% e e e e

to 7 show vari et 13 nREBSE UF 118 A fch&ee;cpansﬁ@eimeaf@efamifr&rtear gduci ng
chip for use in the present i nvention. Figures 8 and 9

.show process for tgiiedogtieg @& dhigwn in Fig. 1 or one wherein the pressure

sensitive adhesive layer for setting the object, the
10 expansible film and the shrinkable film are laminated in
this order as shown in Fig. 2.
In the present invention, it is preferred that the
expansible film have an elastic modulus of less than 1 x
10% N/m? and that the pressure sensitive adhesive layer for
15 setting the object be composed of a radiation curable
pressure sensitive adhesive.
Further, it is preferred that the shrinkable f£ilm and
the expansible f£ilm are laminated via an adhesive layer

having an elastic modulus of at least 1.0 x 105 N/m2.

20
BRIEF DESCRIPTION OF THE DRAWING
Figures 1 to 7 show variety of pressure sensitive
adhesive sheet for producing chip for usé in the present
invention. -
25 Figures 8 and 9 show process for producing a chip

according to the present invention.

DETATILED DESCRIPTION OF THE TINVENTION



according to the present invention. DETAI LED DESCRI PTI ON
QF THE | NVENTI ON ' 5 The
process for producing a chip and the pressure sensitive adhesive
sheet. for producing chip according to the present inventi-on will be
described in detail bel ow. In the process for producing a chip
according to the 5 present invention, Use is made of a pressure sensitive
“adhesi ve sheet for producing chip conprising at |east one | ayer of

‘shrinkable film an eppaRsidiledsl Ebf grekitiRieaSEhEp and theepsekbiufe adhesive
llayer for setting the object. Although the shrinkable filmis not

~particularly |inséeshtiare hdhehévanshaets fornpabiecing rdhip prebedbng ital | y
. enmpl oyed. The shrinkage ratio of the shrinkable filmenployed in
'the present invethé¢ @rosesteinveytiomaadlf bendescyibainadgtail belaw.| |

?preferably, from20 to 80% The shrinkage ratio is calcul ated from
"the size prior to shr?fhlé%’g‘j-’ep§ﬁﬂef"ﬂef%? ﬁwﬁlﬁgt%rc@ﬂ ﬁﬂ@&@@l-B? EpeLhe

foll owi ng for, L nkage rior to
ive

shri nkage) - ( SIZ%F%ﬁ%Qﬁ %?NFPﬁkgﬁtﬁﬁse is ha °f a pressurL(sen51
x 100 20 esive PEE¥ZFOPrﬂ]%gl}gggégéh{%%l51ﬁage ratl&t&% use

of the thernally rinka 01is
cal cul ated from iheeSicFeghelinkield ifiln, an eRpar¥ivle FiUmashera inaddsugeat

120[err] C. Various shrinkabl'e films of the above type are known,
25 and any t her eséngiariviecadhesliven Idyerpferesétting tdheonbiect. Although
| the shrinkable film is not particularly limited, a
10 thermally shrinkable film is preferentially employed.
The shrinkage ratio of the shrinkable f£ilm employed in
the present invention preferably ranges from 10 to 90% and,
still preferably, from 20 to 80%. The'shrinkage ratio is

calculated from the size prior to shrinkage and the size

16 after shrinkage by the following formula:

Shrinkage ratio (%)

((size prior to shrinkage)-( size after shrinkage)]
= x 100
20 (size prior to shrinkage)

In the use of the thermally shrinkable film, the above
shrinkage ratio is calculated from the sizes of the film
prior to and after heating at 120°C.

Various shrinkable films of the above type are known,

25 and any thereof can be used in the present invention as
long as the object does not suffer from adverse effects
such as ion contamination therefrom. Examples of suitable

shrinkable films include uniaxially and biaxially oriented

films such as those of polyethylene terephthalate,



Iong‘as t he object does not suffer from adverse effects such as ion

contam nation therefrom Exanples of suitable shrinkable filns

i nclude uniaxially and biaxially oriented films such as those of

pol yet hyl ene terepht hal at e, pol yet hyl ene, pol ystyrene,

pol ypr opyl ene, pol yam de, pol yur et hane, pol yvi nylidene chloride and
pol yvi nyl chloride These shrinkabl® filnms can be used in

conbi nat i on. The thickness of the above shrinkable filmgenerally

ranges from5 toﬂe%%t{l'@‘lﬁah@ BoEYSEaRinG, be?b&QpﬁIéz?eOOpr? pifae,

In particular, mal I'y shrinkabl e pol yet hyl ene ropyl ene and

pol yet hyl ene terp@mﬂmtaiaaef,l bokyweireylidene phﬂa«f:ﬁ@é)la;ndlmdyﬁnyhe
shrinkable film 10 The substrate of the pressure sensitive

adhesi ve sheet chloridg. pfbgaei slgrigtiableofilme ¢an thee usedcdns of the

pr esent I nventjon is a conbination of the above shrinkable film and
an expansi bl e fifefbination. Although t he expanS|bIe filmis not
part|cularly 15 1im rred t hat h an%ggle film

~hi gh W er andfﬁé hﬁg§P§? lﬁhabﬁx cB Ty AERetd ¥'©

‘resin. ar@@m&& of ts Ui d@ Baasabl P, fiddw 10nebusigo flin.Ms Of
| ow density pol yet hyl ene (LDPE), |IEE§F§%OMIden§?ty 20 polyethyﬁg%e

" (LLDPE), ethyl ene/ pr ofy areieqpary iermally sRPINVEIORY R1getRPlakUIt ene,
. pol ybut adi ene, pol ymet hyl pent ene, ethyl ene/vinyl acetate copolyner

_ethyl ene/ (et h) assMpropgtede cand | poiyethylbyé coefaptidhgllate films are

: preferably used as the shrinkable f£ilm.

10 The substrate of the pressure sensitive adhesive sheet
for producing chip for use in the process of the present
invention is a combination of the above shrinkable film and
an expansible film.

Although the expansible film is not particularly

15 1limited, 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 include films of
low density polyethylene (LDPE), linear low density

20 polyethylene (LLDPE), ethylene/propylene copolymer,
polypropylene, polybutene, polybutadiene,-
polymethylpentene, ethylene/vinyi acetate copolymer,
ethylene/ (meth)acrylic acid copolymer, ethylene/methyl
{(meth)acrylate copolymer, ethylene/ethyl (meth)acrylate

25 copolymer, polyvinyl chloride, vinyl chloride/vinyl acetate
copolymer, ethylene/vinyl chloride/vinyl acetate copolymer, .
polyurethanes, polyamides and ionomers. These expansible

films can be used in combination. Moreover, use can be



(et F\) acryl ate copol yner, ethylene/ethyl (nmeth)acrylate 25 copolyner,

pol yvinyl chloride, vinyl chloride/vinyl acetate copol yner,

et hyl ene/vinyl chloride/vinyl acetate copol yrer, pol yur et hanes,
pol yam des and i ononers. These expanS|bIe films can be used in

conbi nation. Mreover, use can be made-of a filmof a

pol yner of a conpound having a carboxyl 7 group as a polyner structural
unit and a lamnate of this filmand a generally enpl oyed pol yner
film m3hE &HiLkIass oFf al BELARGY & XD 2BRHOIEI fna{ aeéafﬂxsscyl 5

ranges from5 to 500 [err]m preferably, from10 to 300 [e

It is generally pretpraec tdualymelreserastumalmaikusndta 1am1na2&[ ofrtiii=of the
expansible filmfor use in the present i nvention be less than 1 X
10[err] N nferr] fitmpard & lgeneraliyicemployed podpmer film.10[err] to 1 x
.10[err] Nnmerr]. 10 The side brought into contact, with anot her

‘| ayer of the shFireKEbIETRSENPE tRS BtV eEPRRE PR f IS FrBRFEEHY wi t h
~corona treat ngent gf %@yf:.lb?&’% P50 B O, x‘?&'&%&bh?}’efrom 10 t@tEEBhﬁg thereto

for inproving the adher ence esent invention,

pressure sensitive 15 fsdh,;%ﬂe\fslwysfef&reaetchaegtﬁ?ter meaaﬂ@s at

I rradi ated with ultraviolet Ttays prior to or rlnklngthe

~films, as descripsgeb It ahe Whipansiisid rfiadi #biOflsé Sin the pebbegted, the
films constituting the substrate nust be transparent. 20 The

pressure sensiti ievasiesi ke Lagsrthan ket tU0AgNIMe especiablectimfthehe
pressure SenSItl;:/gn;ghoefs}lvfc i?ﬁet forx 10° N/m2.

10 The side brought into contact with another layer of
the shrinkable film or expansible film 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 pressure sensitive

15 adhesive layer for setting the object may be irradiated
with ultraviolet rays prior to or after shrinking the
films, as described later. Wwhen the irradiation is |
effected, the films constituting the substrate must be
transparent.

20 The pressure sensitive adhesive layer for setting the
object of the pressure sensitive adhesive sheet for
producing chip can be produced from various conventional
pressure sensitive adhesives. These pressure sensitive
adhesives are not particularly limited and some examples

25 thereof include pressure sensitive adhesives based on a
rﬁbber, an acrylic, a silicone and a polyvinyl ethér.

Also, use can be made of pressure sensitive adhesives which

are curable by radiation and pressure sensitive adhesives



prodUcing chip can be produced from vari ous conventi onal pressure

sensitive adhesives. These pressure sensitive adhesi ves are not
particularly limted and sone exanples 25 thereof include pressure
sensitive adhesives based on a rubber, an acrylic, a silicone and a
pol yvi nyl ether. Al so, use can be nmade of pressure sensitive

adhesi ves whi ch are curable by radi &ion and pressure sensitive
adhesives - ) 8 whi ch f oam when
heat ed. Further, wigen Fbakewhdichadited. Fudthes) e ¢anbbe maud @ dicing
and di e bondi ng. Al t hough dependi ng on the properties of the
materi al s tddiresdvest hsalble dind&othofichey pres diecberdingi ve adhesi ve
5 layer for setting the object generally ranges from about 3 to 100

[err]m preferably, fRdhavghtdapendingpopeth¢ iproperties of Whe materdads
above, various pr ssur% sensitiyv adhesi ves are useg w thout. any
particul ar |initdSFsoEEoFhe thlck&ﬁﬁﬁp?é,t??uﬂﬁ?ﬁﬁ&§@r?ﬁ%ﬁl?ﬁmﬁ 8§4¥e

' bl i ' . - d - d
pateont | “Bai dsgkn ERBLES RATED AR, SB35 Al ersa Lo algch SRl aEPRELL

used as the presiy aoseps) tpreraaditagi, v esok WRhite 10y to 50 pniadi ation
(curable by light, - ultraviolet rays or electron beans), which,

however, do not |im t aAshRehaiibridd eibove!, abatiodd prRiseasdl Seseitsivid Ve

adhesi ves for use in the present i nvention. Nevertheless, the use of
‘pressure sensitiedhesives aaihe siseds withabt earyy palrtiguilat el imithatilon. For
especially . preferred in the present invention. _ . In the
present inventi ofxampdeshihegalescribad i Japanesg Bapemtiikdicatirar e

bonded togetfigr i3 Vani PUgs) 56112 and 7(1995)-15087 and Japanese Patent

Laid-Open Publication No. 7(}995)—135189 can preferably be
used as the pressure sensitivé adhesives curable by
radiation (curable by light, ultraviolet rays or electron
beams), which, however,'do not limit the radiation curable
15 pressure sensitive adhesives for use in the present
invention. Nevertheless, the use of pressure sensitive
adhesives curable by ultraviolet rays is especially
preferred in the present invention.
In the present invention, the shrinkable film and the
20 expansible filﬁ are bonded together in various -
configurations as described below. The pressure sensitive
adhesive layer for setting the object can be used in the
film bonding, as shown in Figs. 3 to. 5. Also, other
adhesive layers can be applied as shown in Figs. 1, 2, 6
25 and 7. This adhesive 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; thermoplastic or



configurations as described bel ow. The pressure sensitive adhesi ve

| ayer for setting the object can be used in the fil mbonding, as
shown in Figs. 3 to 5. Also, other adhesi ve | ayers can be applied as
shown in Figs. 1, 2, 6 25 and 7. This adhesive is not particularly
limted and generally used adhesives may- be enpl oyed. Exanples of
sui t abl e adhesi ves incl ude adhesives such9as those based on . an
acrylic, a rubber and a silicone; thernoplastic or

9 t her nos etthielfioddbeEny efiHedE edSstidO e Rhoed BaAséd b e PoRKester, @
pol yam de, an ethyl ene copol yner, an epoxy and a ur et hane; and

adhesi ve cur abl e abyolliyamade plaat ethydena copolymdrecanoep@gnnamsach as those
based on an acrylic and a 5 urethane. Especially, it is preferred to

enpl oy -t he uxéithshee and iadpegive| eurableniiudsravialet cavs ono x
10[ err] N nferr preferabl§ at least 1.0 x 10&;5%; hﬂg%err] The
use of such elgghEen ReWHIFUEE PRCRFTT faneghPrn Bilichenfkabl e film

to prevent t re of he Adhesi ve Ihere cklng up
the chi ps. Tﬁg fPEﬁ?ggﬂﬁing %Eigff%%tkﬁipr rrﬁnt% %ﬂ? u 8 of an
adhesi ve, " for exg&ﬂlegweyhmragﬂ%' Blpstic m&cﬁ'ﬂu@hf)ﬁngé‘bié‘aéﬂ Mgt @

expansi ble fil maccording t exanpl e, the heat seal tec nlque
Wien the shrinkali/a2f lﬂ)f&ﬁéi:'a&il&aaﬁeﬂe@ét a Joosd LoD/ WrBeeusdeof isu@hf rame
‘is fixed as shown in Figs. 3 and 5, a pressure sensitive adhesive

| ayer for imobi kdbeafvé henableg the unifame sharinkegei afodednkabihefilm
shrinkable film The pressure sensitive adhesive |ayer for

i mobi | i zi ng t hetPi REeYeRtrELhe exPOéEﬁeb@fdéﬁpéébéstetH8K§E#§ SR Byky
conventi onal

1 ressu{ung up the chips. The film bonding can be effected
without the use of an adhesive, for example, by laminating
the shrinkable film to the expansible film according to,
for example, the heat seal technigue.

When the shrinkable film is arranged at a position

15 where the ring frame is fixed as shown in Figs. 3 and 5, a
preséure sensitive adhesive layer for immobilizing the ring
frame can be disposea on the shrinkable f£ilm. The pressure
sensitive adhesive layer for immobilizing the ring frame
can be composed of the same various conventional pressure

20 sensitive adhesives as in the pressure sensitive adhesive -
layer for setting the object.

The pressure sensitive adhesive sheet for producing
chip is used in the state of having an object to be diced
set on the pressure sensitive adhesive layer for setting

25 the object at the zone for setting the object and in the
state of having its edges fixed by means of, for example, a
ring frame. The set object is diced into chips, and the

shrinkable film is shrunk. Then, an extending stress is



20 sensitive adhesives as in the pressure sensitive adhesive - | ayer
for setting the object. The pressure sensitive adhesive sheet
for producing chip is used in the state of having an object to be

di ced set on the pressure sensitive adhesive layer for setting 25
the object at the zone for setting the object-and in the state of

having its edges fixed by neans of, for éﬂanp{e, a ring frame. The
set object is diced into chips, and the _shrinkable filmis shrunk.

‘Then, an extendi R@nsrh€sd by the shrinkable film arranged outside the zdn®
.generated by the shrinkable film arranged outside the zone for
setting the objedkm(shttﬁ@ag@uzamépcto(shwinﬁageexpaau to themdhyp expandngs.
In this process of the present invention, it is preferred that the
shrinkable film @ﬁlphépﬁ¢kﬁﬁﬁﬂw31n £hisBreGess &Ghébﬁvﬁr%$ﬁﬂﬁ imyengieduci ng

chip be arranged ,at eas ut si de the zon I ng the object.
Preferred structd#é%soPr?ﬁﬁf e the ghyinkable dﬁé iR PIRSENER 10 for

d hig f h h.th
o t1onal 18 ' PerALEAREgE *e*g%?ﬁé P#ﬁgﬁgﬁ' A B b i o
shown in Figs. 1jkas¢. o@@éi:&?é t@éa%hgsf@f‘dsé%rtﬁfn‘ér Eﬁg 519;[(4& _ of the

pressure sensitive adhesive layers 1 for setting the obj ect,

shrinkable filns 2, adhesérfed ajtefuetdraftof the pe¥Batsebéendidive 4 are as
‘described above. The adhesive 15 | ayer 3 is not always essential as
nentioned above. adhesive shedts tllefpressedurisgnshipviondimsiinetbheet 10 for
producing chip of Fig. 1, the shrinkable film2 is | am nat ed t hrough
t he adhesive | ay®reserp Hvestiione tegethere with the 9051t1°na1

10 relationships of the ring frame 5 and the object 6 are as
shown in Figs. 1 to 7. Actual Examples and preferred forms
of the pressure sensitive adhesive layers 1 for setting the
object, shrinkable films 2, adhesive layers 3.and
expansible films 4 are as described above. The adhesive

15 layer 3 is not always essential as mentioned above.

In the pressure sensitive adhesive sheet 10 for
producing chip of Fig. 1, the shrinkable film 2 is
laminated through the adhesive layer 3 to an entire surface
of the expansible film 4, and the.pressure sensitive

20 adhesive layer 1 for setting the object 6 is disposed on
the opposite entire surface of the shrinkable film 2.

Edges of the pressure sensitive adhesive sheet 10 for
producing chip are fixed by means of the ring frame 5 on
the pressure sensitive adhesive layer 1 for setting the

25 object 6 at its periphery. The object 6 is set on the
pressure sensitive adhesive layer 1 for setting the object

6 inside its periphery.



of the expansible film4, and the pressure sensitive 20 adhesive |ayer 1
for setting the object 6 is disposed on the opposite entire surface
of the shrinkable film 2. Edges of the pressure sensitive adhesive
[sheet 10 for produci ng chip are fixed by neans of the ring frane'5 on
the pressure sensitive adhesive layer 1 for setting the 25 object.6 at
its periphery. The object 6 is set on tHd pressure sensitive adhesive
| ayer 1 for setting the object 6 inside its periphery..

In the pressure sensi tipy @nhadpeesneres RelsitdvhOidhesive ah@éu01@9féﬂm p of
Fig. 2, the expansible film4 is | am nated t hrough the adhesive | ayer

3 to an entire sipdodueing chipfof IRigshei nkhél @gdnsible htimtdeigpressure
sensitive 5 adhesive layer 1 for setting the object 6 is disposed on

t he opposite entihaminatédctbaﬂh@ﬂhéiﬁxpdhsSgVe X¥ayen 3. to an entigss sufrfate
pressure sensitive adhesjve sheet 10 f produci ng chip, are fixed by
neans of the rind% rtﬁlﬁesgrbﬂkab - f’tlﬁ'ezpré‘%‘étﬁtte PEFSFUEG SRS RPe | ayer 1

f tt t at h T t _6,J t th
bresaur e sanspii VERSETES, beveRyk fot BEFEERF| the gt Boks ‘alsbosty P, de
Its periphery.  epg oppgsﬁﬁ G068 853¢Ee 6PN Lapadbesiy e slieqt 10.for

produci ng chi p of e pressure sensitive adhesive ayer 1 for

setting the obj e(ﬁdg@sl Sf Ut BP Gk sitet BBnsitive QXPRAIVE! Snééd nﬂ04,fo%nd t he
shrinkable film2 is | am nated " to a peripheral part of the pressure

sensi tive adhesi producing! elyis aref dixedt by ngedrize ofibhet ring Hyamer 6sehr e
senstiive the pressure sensitive adhesive layer 1 for setting the

10 object 6 at its periphery. The object 6 is set on the
pressure sensitive adhesive layer 1 for setting the object
6 inside its periphery.

In the pressure sensitive adhesive sheet 10 for

producing chip of Fig. 3, the pressure sensitive adhesive

15 layer 1 for setting the object 6 is disposed on the
expansible film 4, and the shrinkable film 2 is laminated
to a periphefal part of the pressure sensitive adhesive
layer 1 for setting the object 6. The pressure sensitive
adhesive sheet 10 for producing chip on its shrinkable film

20 2 is fixed by means of the ring frame 5, and the object 6
is set on the pressure sensitive adhesive layer 1 for
setting the object 6. 1In this structure, it is preferred
that the pressure sensitive adhesive layer 9 for
immobilizing the ring frame be applied onto the shrinkable

25 film 2.

In the pressure sensitive adhesive sheet 10 for

producing chip of Fig. 4, the pressure sensitive adhesive

layer 1 for setting the object 6 is disposed on the



adhesi ve sheet 10 for producing chip on its shrinkable film 20 2 is fixed
by nmeans of the ring frame 5, and the object 6 Is set on the pressure
sensitive adhesive layer 1 for setting the object 6. In this
structure, it is preferred " that the pressure sensitive adhesive |ayer
9 for i mmobi lizing the ring frane be applied onto the shrinkable 25
film2. In the pressure sensitlidie adhesi ve sheet 10 for
producing chip of Fig. 4, the pressure sensitive adhesive | ayer 1 for
setting the objeGixfirsivlespPsRds Orardd@he shrinkable film 2 is laminated

12 expansible film4, and the shrinkable film2is |amnated

onto the pressuraxﬂ&n&mblpeaadhs3|sendlaﬁee ddherivwetlbyeg 1 for ddurimb) ect 6
outside the zone for setting the object 6 but i nside the part where
t he pressure sensthe wbigehesi oetsidatthe gone for getsdngi hge cPbiedts 6f bréd.
Edges of the pressure sensitive adhesive sheet 10 for producin ch|p
are fixed by 1n§ﬁ§§h§h6fp?ﬁ%'thﬁ? FP&nﬁrﬁﬁﬁﬂFqIﬁ?nﬁﬂéégﬁr%éhﬂﬁﬁﬁQ:F et

dhesi | 1 tt th t t
obj oot 6 i oB ot 1ie% Bredtcim i p, Biftes BR B8 His e wE cet 11 ng
the object 6 insi Flélttivgeé. ve sheet. 10 1;01&';&}&5@%18%68&&5 S bklyV

adhesi ve sheet 1 oduci ng chi e pressure sensitive
adhesi ve | ay@dank ber tﬁ@tﬂm_ﬂ ﬂﬁaﬁ.eobj 8k lthe |p3:‘e‘§lsﬁ9@5§&1ﬁtﬂ\}ée
expansible film4, and the shrinkable film2 is lamnated 15 wthits
outer periphery ;Hdhersi&engapentdltﬁm: peesing ethe objeensétat eitadipesiiphelayer

1 for setting the object 6 at its gerlphery The pressure sensitive
adhesi ve sheet 1(Fhegpobject 6 is set on the pressure sensitive adhe51ve

10 layer 1 for setting the object 6 inside its periphery.

In the pressure sensitive adhesive sheet 10 for
producing chip of Fig. 5, the pressure sensitive adhesive
layer 1 for setting the object 6 is disposed on the
expansible film 4, and the shrinkable f£ilm 2 is laminated

15 with its outer periphery protruding onto the pressure
sensitive adhesive layer 1 for setting the object 6 at its
periphery. The pressure sensitive adhesive sheet 10 for
producing chip is fixed by means of the ring frame 5 on the
protruding outer.periphery of the shrinkable film 2, and

20 the objéct 6 is set on the pressure sensitive adhesive
layer 1 for setting the object 6. In this structure, it is
preferred that the pressure sensitive adhesive layer 9 for
immobilizing the ring frame be applied onto the shrinkable
£film 2. -

25 In the pressure sensitive adhesive sheet 10 for
producing chip of Fig. 6, the shrinkable film 2 is
laminated through the adhesive layer 3 onto the periphery

of the lower side of the expansible film 4, and the



producing chip is fixed by means of the ring frane 5 on the protrudi ng
outer periphery of the shrinkable film2, and 20 the object 6.is set on
the pressure sensitive adhesive | ayer 1 for setting the object 6. In
this structure, it is preferred that the pressure sensitive adhesive
|l ayer 9 for i mmobi lizing the ring frane be applied onto the shrinkable
film2. 25 In the pressure sensitil¥e adhesive sheet 10 for

‘producing chip of Fig. 6, the shrinkable film2 is | am nat ed t hrough

the adhesive | aY?re%sﬂ%Oséﬁ@i@ﬂfé RiBeXive laydr N&okOuBtt Shdl e obgéct' |
.expansible film4, and the 1

‘pressure sensitiwe iaddéspused ayrerthe uppesesidadpf theobkpatsible £idm 4.

‘di sposed on the upper side of the expansible film 4. Edges of the
‘pressure sensiti \Bigeshefi tke Irasgsure tensitive gghegddvengheet fltrfoxf i xed by
‘nmeans of the ring frame 5 on, 5 the pressure sensitive adhesive | ayer 1
for setting the Producépgechin age fixegeby grrans ofhEhgpFRd Frame 2ePlgn t he
pressure sensitive adhesive |layer,. 1 for _setiing_the obpect . I nsi de
e per i phoryb e pressifs S stye RS iva Raic? TaREE] SRt ingER80 f or
10 produci ng chi | g ad 4 | bl | | B2 ~kSe 3 ' ed
t hrough t he adhe&bgfgclgage?tzf%gn?gygghg it eé ol%%c,tl ngéSr ss?édgmogﬁtghe

expansi bl e fil m 4resBiel Padditidit@hesive 1R4rSHd€othserOnify ftdle o8Y5EEAD
t he object and inside the zone where the pressure sensitive adhesive

sheet 10 for 156 pneddei igs gdeyipherfi xed. The pressure sensitive adhesive
| ayer 1 for setting the object 6 is disposed on the upper
In the pressure sensitive adhesive sheet 10 for
10 producing chip of Fig. 7, the shrinkable £ilm 2 is
laminated through the adhesive layer 3 onto part of the
lower side of the expansible film 4, whiéh part locates
outside the zone for setting the object and inside the zone
where the pressure sensitive adhesive sheet 10 for
15 producing chip is fixed. The pressure sensitive adhesive
layer 1 for setting the object 6 is disposed on the upper
side of the expansible film 4. Edges of the pressure
sensitive adhesive sheet 10 for producing chip are fiked by
means of the ring frame 5 on the pressure sensitive
20 adhesive layer 1 for setting the object 6 at its periphery.
The object 6 is set on the pressure sensitive adhesive
layer 1 for setting the object 6 inside its periphery.
In the present invention, it is especially desirable
to employ the pressure sensitive adhesive sheet 10 for
25 producing chip with the structure of Fig. 1 or Fig. 2.
The process for producing a chip according to the
present invention will be described below using the

pressure sensitive adhesive sheet 10 for producing chip



side of the expansible film 4. Edges of the pressure sensitive
adhesi ve sheet 10 for producing chip are fixed by means of the ring
frame 5 on the pressure sensitive 20 adhesive layer 1 for setting the
object 6 at its periphery. The object 6 is set on the pressure
sensitive adhesive | ayer 1 for setting the object 6 inside its

peri phery. In the present invgfion, it is especially desirable
to enploy the pressure sensitive adhesive sheet 10 for 25 producing chip
with the structure of Fig..1l of Fi.g. 2,. " he_ prpcess for_producing
a chi p according sﬁb"%é‘n Fig. p:!;‘esé%{e PhIERE gnlivﬁﬁ-{: 13 Eiggc?’f%sésdmél ow
using the pr;gﬁgir enshid I ye s P, 5%&% '

14 shown in |g.t"€i¥.é %ﬁlgé%%e?t% ]Qrié! gg?e%]t%%gf g%lgséﬁre r@o(‘f-thHe
sensi tive adhesi yirdsiy®e dechéitBRl Hanasibe SeSCt1d ok EP@ducing duigssure
sensitive adhesive sheet 10 for producing chip. The pressure
sensitive adhesi VEhes prekbsie f sengirtdaiec rdheshve shedeti 10f Eae dodndudimgs chipt he

ring frame 5, and the object 6 is cut (diced) into chips 7.

The object 6 bo He dized bvicheats ofotthexuimyeframe 5, andeblhe mhfiastof haf er
having circuit forned thereon such as Si wafer, Ge wafer and GaAs
wafer; 10 crtc dAiped) piafie <i®§ 4s alunina, zirconia, silicon
nitride and silicon cgghid L nsul ating .substrat nd el.ectronic
devi ces; o HPaCEIRT D, £ I L0 i ot B RIS cal

el ement ; semiconductor wafer having circuit formed thereon such as

Si wafer, Ge wafer and Gaas wafer;

10 a ceramic plate such as alumina, zirconia, silicon
nitride and silicon carbide, insulating substrate and
electronic devices;

a glass plate, quarts and the like used as optical
element;

15 a wiring board such as printed circuit board;

a lead frame made of iron or copper;

a tape for TAB (tape automated bonding);

resin molded articles; and

composite devices of above, such as semiconductor

20 mounted on the lead frame, resin sealed thereof and resin
sealed semiconductor mounted on the tape for TAB.

The cutting depth is preferably such that the
shrinkable film 2 is completely cut while the cutting of
the expansible film 4 is halted before reaching the middle

25 thereof (see Fig. 8). The shrinkage restricting force is
weakened by the complete cutting of the shrinkable £ilm 2,
so that the shrinking performance of the shrinkable film 2

can fully be exerted at zone designated "8" in Fig. 8



15 a Wwring board such as printed circuit board, : a |lead

frame made of iron or copper; a tape for TAB (tape automated
bondi ng) ; - resin nolded articles; and conposite
devi ces of above, such as seni conductor 20 nounted on the |ead frane,
resin seal ed thereof and resin seal ed sem conductor nounted on the
tape for TAB. The cutting deptygis preferably such that the
shrinkable film2 is conpletely cut while the cutting of t he

expansible film4, is halted be%or r eachi t he m ddl 2g,ther of (see

Flo. 8). The shriFERRIYcSIEPLOR fth GRBE FET Setcing KBe.BBESCt Ho AWhpl ot e
tti f th ' e fi ' i Rkl [ f

Chelohei okabl e B Ge Kofl Rmore crR0pELRI LS SILL aRELAY BAGE ©

the shri nkabl e f bé "exXer zZone deés _
Fig. 8 10 for producing chip is fixed). 19 (nanely, outside
the zone for setting the object 6 and I nside the zone where the

pressure sensitive admrfiseguenety, the shk@nkablerHidiuci2ndscBhpunie By xed) .
Subsequently, the shrinkable film2 is shrunk by 5 appropri ate neans
requi red. Web a apmropaiibgesheimkatdqmired. Whéemna Sheaphdyedshtinkadilei nkage
of the shrinkable film2is effected by heating the |am nate of the

chips 7 and the film ig explevederidia sheinknesidk Wiveshrivkelle fidauei ig

P e 111 S AR Sacd e 1B SaED R Y LRI Sl e 1 o

N9 e g, Bl PR BB Ao B SO
60 to 150°C. .

10 The above shrinkage of the shrinkéble film 2 causes
the pressure sensitive adhesive layer 1 for setting the
object 6 disposed thereon to deform in conformity with the
shrinkage of the shrinkable film 2, so that not only is the
area in which the chips 7 are in contact with the pressure

15 sensitive adhesive layer 1 for setting the object 6 reduced
but also the chib spacings are uniformly enlarged in b&th
longitudinal and lateral directions (see Fig. 9). This is
because, referring to Fig. 9, a shrinking stress (indicated
by the arrow in Fig. 9) is generated in the shrinkable film

20 2 at noncut part 8 which is present between the zone for
setting the object and the ring frame 5 for fixing the
pressure sensitive adhesive sheet 10 for producing chip, so
that a tension is applied into the expansible film 4 with
the result that the expansible film 4 is drawn toward the

25 ring fraﬁe 5. Consequently, the same effect as that
exerted by expanding the pressure sensitive adhesive sheet
10 for producing chip is obtained. Therefore, the chip

spacings are uniformly enlarged, so that desirable bonder



area in which the chips 7 are in contact with the pressure 15 sensitive
adhesive- layer 1 for setting the object 6 reduced but also the chip
'spacings are uniformy enlarged in both | ongi tudi nal and | ateral
directions (see Fig. 9). This is because, referring to Fig. 9, a
'shrinking stress (indicated by the arrowin Fig. 9) is generated in
the shrinkable film 20 2 at noncut par168 which is present between the
zone for setting the object and the ring frame 5 for fixing the
pressure sensiti vecaghesione cdicdle 18al Ofed@rwidiHouR0tElI Beed o carryt Bat a
tension is applied into the expansible film4 wth the result that
the expansi bl e fithe éxpanstienwsttepward the 25 ring frame 5. Consequently,
the sane effect as that exerted by expanding the pressure sensitive
adhesi ve sheet 1Whenr the gnesswgecaepsitivbheghesive THeeetf dile forhe chip
spacings are uniformy, enlarged, so _that desirable bonder | )

16 recogniFFBﬁuﬁﬁﬁgU@uﬁbéFngﬁlﬂﬁtFRnﬁhQ:Péeﬁé%ﬂ IRV oR 86t

h ' . . W . L dhesi h
10 o R Ry e BPATHG LS (THe pF BB ELPhAMA SHPESE. Brhe
enpl oyed in the peadyetion f plﬁ:e‘fgﬁci?eé“@ﬁhd@% %ﬁ%gﬂgﬁyldﬂ%n ed fiﬁgrﬁé’r’

it is preferred that a uniaxially oriente used as t
shrinkabl e film gsweit&stiree GhraekhBleofilm 2 wilhi €Ré adifdrdiker egf brought

into agreenent with the direction of short side of the chip fromthe
vi ewpoi nt that d@ienteticn ghepaofngroudliterimtocagsecmenteasiddh bbeween t he
| ongi tudinal and |ateral directions. The use of a bi axially oriented

filmis preferredireetion pf whesé shdetof the chip from the viewpoint that

10 the chip spacing difference is decreased between the
longitudinal and lateral directions. The use of a
biaxially oriented film is preferred for chips whose short
and long sides are identical with each other or approkimate
to each other from the viewpoint that, also, the chip

15 spacing difference is decreased between the longitudinal
and lateral directions.

Moreover, in the present invention, the ratio of
shrinkage of the shrinkable film 2 can be controlled by
appropriately setting shrinkage conditions (temperature,

20 time, etc.) of the shrinkable film 2, so that the ratio of
expansion of the chip spacing can easily be changed.

Composing the pressure sensitive adhesive layer 1 for
setting the object 6 of an ultraviolet curable pressure
sensitive adhesive is especially preferred from the

25 viewpoint that the adhesive strength thereof can be reduced
by irradiating the pressure sensitive adhesive layer 1 for
setting the object 6 with ultraviolet rays prior to or

after the above shrinkage to thereby cure the pressure



and fong sides are identical with each other or approxi mate to each
other fromthe viewpoint that, also, the chip 15 spacing difference is

decreased between the | ongitudinal and lateral directions.

Moreover, in the present invention, the ratio of shri nkage of the
shrinkable film2 can be controlled by appropriately setting
shrinkage conditions (tenperature, 20 t¥ne, etc.) of the shrinkable film
2, so that the ratio of expansi on of the chip spacing can easily be
changed. e | ayer for
.setting the obj ec?n%@weg%{dﬂ%tsﬁha}\%i g%}g%? ura%I (%%’t?'sési &@%%J\égteﬁm tT%ee

adhesive is espeeuﬁiﬁ% 6E‘HH@'b@@séﬁf@ﬂééﬁ§16¥@e M&E&%&»é“ldﬁ@%t1t58radh93'Ve
strength thereof can be reduced by irradiating the pressure sensitive

adhesi ve | ayer lskbting thesebijieng 6henadieac fubthet hredviding ehet vestybeglr i or
to or after the above shrinkage to thereby cure the pressure

17 sensi t i peehiie sitrenighpewith fthe smsuilagthale tiy edickep Ffiethe
curing of the pressure sensitive adhesive layer 1 for setting the
obj ect 6 enal? eschips nbris &aGdthbateRd vertical peeling strength with

th It that th of th
Thg L?ngure 2en5|$|8th d SVEegﬁgﬁ?l?ﬂﬁfﬁF@ﬁﬁéY eetQ&%hPﬁOG?cfﬂ% .
present inventiogyj éf“éh%bk%eﬂéﬁé i&éﬁ90%b9¥esu1 J egfh%%ﬁshf@ﬂe ga[&d}éc' ng

a chip and conprlse a zone ting an o to be dice
i ncludi ng an expgpsédds fdd Ekoéﬁcﬂn@r&j cqtu@; 868 UsSnSeisdd iaveondhest ve | ayer

1 for setting the
setting an object to be diced including an expansible film

10 4 and a éressure sensitive adhesive layer 1 for setting the
object 6 and a shrinkage zone including at least one layer
of shrinkable film 2, wherein the shrinkage zone is
arranged at least outside the zone for setting the object.

Examples of the pressure sensitive adhesive layers 1

15 for setting the object 6, shrinkable films 2 and expansible
films 4 are the same as described hereinbefore. The
bonding of the shrinkable film 2 and the expansible film 4
may be executed either with.the use of the above-mentioned
adhesive 3 or by direct means such as heat sealing.

20 Exemplary structures of the preésure sensitive
adhesive sheets for producing the chips according to the
present invention are as shown in Figs. 1 to 7. Of these,
it is especially preferred to employ the structure of Fig.
1 or Fig. 2. ‘

25 That is, especially preferred pressure sensitive
adhesive sheet for producing chip according to the present

invention is, for example, one wherein the pressure

sensitive adhesive layer 1 for setting the object 6, the



object 6 and a shrinkage zone including at | east one |ayer of
shrinkable film2, wherein the shrinkage zone is arranged at | east
outside the zone for setting the object. Exanpl es of the
pressure sensitive adhesive layers 1 15 for setting the object. 6,
ishrinkable filnms 2 and expansi bl e films 4 are the same as descri bed
her ei nbef ore. The bondi ng of the shBi nkable film 2 and the expansible
film4 may be executed either with the use of the above-nentioned

adhesi ve 3 or byg%&&ﬂﬁébfgaﬂ§m§%&ﬁ.%ﬁehéﬁ&nﬁaﬁhkpgil 20re am1ﬂ§£ gp0|ng the

structures of the pressure sensitive dhésives eets or produ

chips according teatipe surfad&@i@imthh.BVSfdéﬁfhs'irsﬁoﬂﬁ $AOMYy ) . brdénel to 7.
O these, it is especially preferred to enploy the structure of Fig.

1 or Fig. 2. 25whereinTtind pressuspesensityiye eldhesddeplapatirie foensettimg
adhesi ve sheet for producing chip according to the present |nvent|on
is, for exanpl e, theeohfieceid tthe sxpansilkle filmsendi theeshrjinkeble Eilmr 1
for setting the object 6, the 18
shrinkabl e fi?m &%& @ﬂ@l%ﬁﬁﬁﬁuﬂnbﬁét#F?n?%ﬁﬁ?q%ﬁﬂFﬁaFBHSd@Fder as éHPWFeln
surfaces in this_grdetr as shown.in Fig. 1 or one wherein the pressure
sensitive adhesivedrafier 1 for setting the object 6, the expansible
filmand the shri nkab!paréhé]_m 4O i¥ BrbBOHAG Ao L6l LiBai1A 9 th b S
.order as shown in er, it Is preferred that
the expansibl e fahrrbmgyelc modume ekapéss ﬁnadullus: 069 ieqs2 than 1 x 10[err]
Nnferr]. Still further, it is preferred that the pressure

still further, it is preferred that the pressure

10 sensitive adhesive layer 1 for setting fhe iject 6 is
composed of a radiation curable pressure sensitive
adhesive. Still further, it is preferred that the
shrinkable film and the expansible film are laminated via
an adhesive layer having an elastic modulus of at least 1.0

15 x 105 N/m2.

The pressure sensitive adhesive sheet for producing
chip of the present invention can suitably be employed in
uses other than for producing a chip as described above,
for example, for temporary fixing of electronic device

20 products and surface protection.

EFFECT OF THE I ION
In the present invention, satisfactory uniform chip
spacings can be obtained without the problems of tearing of
25 a pressﬁre sensitive adhesive sheet for producing’ehip and
unsatisfactory chip spacings. The pressure sensitive

adhesive sheet for producing chip of the present invention

is free from deformation in the thickness direction, so



10 sensitive adhesive layer 1 for setting the object 6 is conposed
of a radiation curable pressure sensitive adhesi ve. Still further,
it is preferred that the shrinkable filmand the expansible filmare
| am nat ed vi a an adhesive | ayer having an el astic nodulus of at |east

1.0 15 x 10[err] N nferr]. The pressure sensitive adhesive
'sheet for producing chip of the prggent invention can suitably be
L enpl oyed in uses other than for producing a chip as described above,

“for exanple, for ; npqranz ééggrgaf%abggegtronrc deV|g§nT$gi}pro c%ipand

surface protect|

[0 e present | UG oforsaiLsl AHLOLUND SP A on of SRASIIGS:EAD be

obt ai ned w t hout pro Fent of tear ressure se

- adhesi ve sheet. f(EénPEQQHEy*EbféBd%r%ﬂded b¥ éﬁﬁﬁgﬂfiE€619r§ééﬂhd§-%B%&hﬁﬂée
. The pressure sensitive adhesi ve she

. present inventi oronditibfsféeh fasomedpbostmtd amd mméetbhméﬁm;seﬁabeet i on,

for producing chip of the

SO 19 that it is nost
SU|tabIe for Qut etitadning afproductdwityoenhancemehnitne. Moreover, the ratio
of expansion of chip spacings ' can freely be controlled by

appropriately setting shrinkage conggéiﬁgs such as tenperature and
time to thereby enable 5 attaining a pr ity enhancenent.

EXAVPLE ThenBr SRENNY TYERhLEDSn Wrd 11 B hhHSEEREES I feh3h!
below with reference to the following Examplés which in no
10 way limit the scope of the invention.

In the following Examples and Comparative Example, the
chip spacing and the chip alignment were evaluated in the
following manner.

Chip spacing
15 . An 8 inch silicon wafer was set on the pressure

sensitive édhesive layer 1 for setting the object 6 of the
pressure sensitive adhesive sheet for producing chip
produced in each of the following Examples and Compafative
Example, and the pressure sensitive adhesive sheet for

- 20 producing chip 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, the pressure sensitive adhesive sheet for

producing chip was heat treated at 90°C for 1 min;

25 Further, chip spacings after the heat treatment (in lateral
direction (= X) and longitudinal direction (= Y) on

orientation flat of the wafer) were measured by the use of

an optical microscope.



bel ow with reference to the follow ng Exanples which in no 10 way |init

the scope of the invention. In the foll owi ng Exanpl es and
Conpar ati ve Exanple, the chip spacing and the chip alignment were
eval uated in the foll owi ng manner . Chi p spacing 15 An 8
i nch silicon wafer was set on the pressure sensitive adhesive |ayer 1
for setting the object 6 of the pregsure sensitive adhesive sheet for
produci ng chip produced in each of the follow ng Exanpl es and
Conmparative ExanHLe, and the pressure sensitive adhesive sheet for

20 produci ng chi$EReIAREEYy pans of a ring frame. The waf er was
di ced by the customary.procedure. into .10 mm x_ .10 | C.chi ps..
Thereafter, the pressyﬁhg g@ﬁgi%fl eﬁﬁﬁegla eeg?,ilé%attﬁdo'by”@’.iae E?gioﬁ%linﬁg chip
was heat treated Qhehklfy fHe Jda'é‘g”obtéﬁmef‘{& %rurx]%Q%RréP@rfﬂ Rgs ALt er

‘the heat treatnment (in |ateral Irectiron (= a ongl tudi na
direction (= Y) Qhip spaeihgntation flat of the wafer) were neasured by the
use of aB optical mcroscope.

20 Chi p al i gnnment The chip alignment was eval uated by the

fol | owi ng formul a using the datandsxndhidesdatihon hef mddguspasingsf t he

chip spacing. 5Chip alignment = Standard deviation of chip

spaci ngs bOChip alignnment = [errBverage value of chip spacings. Average
I f chi i n 1

vaiue ot chl Spac'(fﬁi sgaller value indicates excellent chip alignment.)

Example 1
1(1) Production of pressure sensitive adhesive 1 for
15 setting the object: -
100 parts by weight of an acrylic pressure sensitive
adhesive (copolymer of n-butyl acrylate and acrylic acid},
200 parts by weight of a urethane acrylate oligomer having
a molecular weight of 7000, 10 parts by weight of a
20 crosslinking agent (isocyanate type) and 10 parts by weight
of an ultraviolet curable reaction initiator (benzophenone
type) were mixed together, thereby obtaining an ultraviolet
curable pressure sensitive adhesive composition for setting
the object.
25 1(2) Adhesive 3 for films bonding:
A polyurethane type adhesive (elastic modulus of 3.0 x
108 N/m2) was used as the adhesive for films bondiyg.
1(3) Lamination of shrinkable film and expansible film:
An expansible ethvlene/methacrylic acid copolymer film

30 (having a thickness of 100 pum and an elastic modulus of

2.15 x 108 N/m?) was coated with the adhesive of step 1(2)



(The smal l er val ue indicates excellent chip alignnent.) - Exanmple 1
1(1) Production of pressure sensitive adhesive 1 for 15 setting the

obj ect : 100 parts by weight of an acrylic pressure sensitive
adhesi ve (copolynmer of n-butyl acrylate and acrylic acid), . 200 parts
by wei ght of a urethane acrylate oligoner having a nol ecul ar wei ght
of 7000, 10 parts by weight of a 20 cregslinking agent (isocyanate type)
and 10 parts by meight of an ultraviolet curable reaction initiator
(benzophenone type) were m xed together; thereby obtaining an

ul travi ol et aboweabb ethate dthe £hickness vef aﬂteespaémgm ig iten ahdr
setting the object. 25 1(2) Adhesive 3 for filns bonding:

A pol yur et hane t yysetadheti R0 |faxt B8 secendss ofhgreafter, a thefrmally

Nnierr]) was used as_the adhesive_for filns bhondi ng 3 Lan1nat|on
of shrinkabl e fi ShFiREERIPRIMATRVLEPR, terephthalateAﬁlkﬁp%

- ethyl ene/ met hacr yhi;e; ackd %1?% an§5gngl}§%g< r%éﬂ%}émg_ et b cgrgecsslzgf oépo

. pm and an elastlc nD ul'us err ) was coated wth

“the adhesive g éﬁgﬂat d to the adhesive si £ the above coated?l
above so that the thlc neséeof t he coatlﬁb masdf 8n1ane heated at

~10[err] C for 30 sea9ndse/rdt@RAINIGE, adid NEdgPBi¥r £ilm, ¥Hdr¥EIObBtaining
pol yet hyl ene terephthalate film (having a thi ckness of 30 [err] mand
a shrinkage rati a démbfatée adf Eripkabl€)£ilnh ands ekpansitbles] fidwt.he adhesi ve

~side of the above coated et hyl ene/ net hacrylic acid copolﬁner film
t her eby obt ai ni nd(4) Production of pressure sen51t1ve adhesive sheet for

producing chip:

10 A 25 um thick polyethylene terephthalate film having
undergone release treatment was coated with the pressure
sensitive adhesive composition obtained in step 1(1) above
so that the thickness of the coating was 10 pum and heated
at 100°C for 1 min, and was bonded to the side of

15 shrinkable film of the laminate obtained in step 1(3)
above. A circle of 270 mm in diameter was cut therefrom,
thereby obtaining an ultraviolet curable pressure sensitive
adhesive sheet for producing chip 10 having the stfucture
of Fig. 1.

20 The results are given in Table 1.

Example 2
2(1) Production of pressure sensitive adhesive 1 for
setting the object: ’

25 An ultraviolet curable pressure sensitive adhesive

composition was produced in the same manner as in step 1(1)

of Example 1.



a lam nate of shrinkable filmand expansible film 1(4) Production of
‘pressure sensitive adhesive sheet for produci ng chip: 10 A 25
i[err]mthick polyethylene terephthalate film having under gone rel ease
‘treatnment was coated with the pressure sensitive adhesi ve conposition
obtained in step 1(1) above so that the thickness of the coating was
10 pm and heat ed at 100[err]C for 42mn, and was bonded to the side
of 15 shrinkable filmof the Iam nate obtained in step 1(3) above.

A circle of 270 in diameter was cut.therefr t her eby obt ai_ni ng
A Ul Lraviol et cangbr LR THost B8 Rk HpLe 'y o pretdife Aepgptiva' "0
producing chip 1 ' {e,structure of Fig. 1. 20 The
results are give%dggg%g%IéQQ% Exampl e 2 2(1) Production of
pressure sensitive adhegtven kHimk polyetheldéndGeirkphthabate £idm having An
ultraviol et curable pressure sensitive adhesive conposition was
produced i n the sagergaiearelxmsientstatmdtl was coatédbBxbtiplthel pressure

22 2(2)_Lam nation of shrinkable filmto pressure sensitive
adhesi ve | ayed: sensitive adhepiviereimesitticn pbtained| dnstes i habeve

5 sensi t1ve adneSPvERRBnIBL ERSHABBE AT hat (oS eRoore] bl and BeBESTS1 €
at 100°C for 1 min. Thereafter, a thermally shrinkable
] polyethylehe terephthalate film (having a thickness of 30
jm and a shrinkage ratio of 50% at 120°C) was bonded to the
10 pressure sensitive adhesive side of t:hé coated polyethylene
terephthalate f£ilm, thereby obtaining a shrinkable film
having a pressure sensitive adhesive layer.
2(3) Production of adhesive for films bonding:
100 parts by weight of an acrylic pressure sensitive
15 adhesive (copolymer of n-butyl acrylate and acrylic acid)
and 2 parts by weight of a crosslinking agent (isocyanate
type) were mixed together, thereby obtaining an adhesive
composition for films bondi;lg. The resulting adhesive had
an elastic modulus of 1.0 x 105 N/m?.
20 2(4) Lamination of adhesive for films bonding to
expansible film:
A 25 um thick polyethylene terephthalate f£ilm having
undergone release treatment was coated with the adhesive
composition produced in step 2(3) above so that the

25 thickness of the coating was 25 pm and heated at 100 °C for

1 min. Thereafter, an expansible ethylene/methacrylic acid

copolymer film (having a thickness of 100 ym and an elastic



so that the thickness of the coating was 10 [err]m and heat ed at

100[err]C for 1 mn. Thereafter, a thermally shrinkable pol yet hyl ene
terephthalate film (having a thickness of 30 [ferr]mand a shrinkage
ratio of 50% at 120[err]C) was bonded to the 10 pressure sensitive
jadhesi ve side of the coated pol yethyl ene . terephthalate film thereby
obtaining a shrinkable film havi ng28 pressure sensitive adhesive

‘| ayer. 2(3) Producti on of adhesive for fiInB bondi ng: 100
‘parts by wei ght cr ¥l § gr n e ol yner
.of n-butyl acryl a s an% ét%:lréyﬁéé Jgé'l%d)ﬁ/ﬁf) %} l&ét y%\}\}\é ﬁf‘gg v :
-crosslinking age I §@C edel-ooRtiar

obt ai ning an adhggﬁ%eSQ Mﬁ@q%%ﬁgngffgﬁpﬁor flqiﬂ@h%oﬁg%ng %ﬁ%?tfiggFﬁlng
adhesi ve had 2(53n sledidEioUf Predbude Gehsli@hioer hahksdws Isheet2802( 4)
Lam nation of adhesive for filnms bonding to expansible film

‘A 25 pm thi ck polpretihgiegechigr:epht hal ate fil m havi ng under gone

rel ease treatnent was coated with the adhesive conposi tion produced

in step 2(3) @bove soWhhde mwl%thﬁhrekﬁ@%% tgfeatied polyerydane 25 [err]m
and heated at 100 m n. regfter, an expansible
et hyl ene/ net hacr yA e& gk??iate fl*@oﬁﬁ?@ ef?ﬁ%ﬁseﬁﬁviﬁﬁ iRAESIdLe 100

“pm and an el asti dul us
o7 215X 107 err EARPPEFGdAR PESPAIL d#%%etsah%%?eswez%ayer- #8 ' he

above coated pol ygt ByLeagd:aiignkt kalAtRad iddAded to tREDidY Qﬁ%'.hboﬂoOf )
pressure sensitive adhesive sheet for pr oduci ng chi p: Wi | e
peel i ng the rel epzeskuratsshgidliyet hjhesre layer of shrinkable fllm having
10 pressure sensitive adhesive layer produced in step 2(2)
above. A circle of 270 mm in diameter was cut therefrom,
thereby obtaining an ultraviolet curable pressure sensitive
adhesive sheet for producing chip 10 having the structure

of Fig. 1.

15 The results are given in Table 1.

Example 3
A peelable type pressufe sensitive adhesive sheet for
producing chip was produced in the same manner as in
20 Example 2, except that a peelable type pressure sensitive
adhesive composition comprising 100 parts by weight of an
acrylic pressure sensitive adhesive (copolymer of n-butyl
aérylate and 2-hydroxyethyl acrylate) and 10 parts by
weight of a crosslinking agent (isocyanate type) was used
25 as the pressure sensitive adhesive composition for setting
the object.

The results are given in Table 1.



terephthalate filmfromthe adhesive |ayer of expansible film

produced in step 2(4) above, the adhesive |ayer side of the

‘expansi ble fil mwas bonded to the side having no pressure sensitive
‘adhesive | ayer of shrinkable filmhaving 10 pressure sensitive adhesive

| ayer produced in step 2(2) above. A circle of 270 mmin dianeter was
cut therefrom t hereby obtaining a | travi ol et curable pressure
sensitive adhesi ve sheet for productng chip 10 having the structure
of Fig. 1. 15 The results are given in Table 1. : Exanpl e 3
A peel abl e type pressure sensitive adhesive sheet for produci ng chip
was produced in the sane,manner as in 20 Exanple 2, except that a

peel abl e type pr nsitive adhesi ve conposition conprising 100

parts by weight qf43n Producgfézry'dﬁpg)%ééﬁﬁées&% eV ?dﬁgé‘f& fogopol ymer

of n-butyl acrylate an hyd acr ate) and 1 par s by

wei ght of a crosgétr&lihggtﬁgeégjédtsocyanate type) was used 25 as the
pressure sensitive adhesive conposition for settlng t he object.

The results abe gi venannulabieidlet curable pressure sensitive adhesive

24 Exampl e 4 4(1) Production of pressure sensitive adhesive 1
for setti nFompesdbiestwas produced in the same manner as in step 1(1)

of Example 1.
4(2) Lamination of expansible film to pressure sensitive
adhesive layer 1:

10 A 25 pm thick polyethylene terephthalate film having
undergone release treatment was coated with the pressure
sensitive adhesive composition obtained in step 4(1) above
so that the thickness of the coating was 10 um and heated
at 100°C for 1 min. Thereafter, an expansible

15 polyethylene/methacrylic acid copolymer film (having a
thickness of 106 pm and an elastic modulus of 2.15 x 108
N/m2) was laminated to the pressure sensitive adhesive side
of the coated polyethylene terephthalate £ilm,

4(3) Production of adhesive for films bondlng.

20 An adhesive composition for films bonding was produced
in the same manner as in step 2(3) of Example 2. 4(4)
Lamina;ion of adhesive for films bonding to shrinkable
film:

A 25 um thick polyethylene terephthalate filni having

25 undergone release treatment was coated with the adhésive
composition produced in step 4(3) above so that the

thickness of the coating was 25 pum and heated at 100°C for

1 min. Thereafter, a shrinkable polyethylene terephthalate



5 An ultraviolet curable pressure sensitive adhesive

conposition was produced in the sane nmanner as in step 1(1) of
Exanpl e 1. 4(2) Lam nation of expansible filmto pressure sensitive
adhesive layer 1: 10 A 25 pmthick polyethylene terephthalate film

“havi ng undergone rel ease treatnent was coated with the pressure
sensitive adhesi ve conposition obtained %5 step 4(1) above so t hat
a

- 50% at 120[err]

t he thickness of the coating was 10 pm heat ed at 100[err]C for 1
mn. Thereafter, an expansible 15 - pol yethyl ene/ nmethacrylic acid copol yner

film(having a film (hhekiees thickl@ssess |30 grdand &| Setikageduthisoode 2. 15
x 108 Nnferr]) was lamnated to the pressure sensitive adhesive side

of the coated pokyet Ayl ered)ewaphbbadéed ecd ithe pressurd (sBnsRito¢Cciines Bfe
adhesive for filnms bonding: 20 An adhesi ve conposition for filns
bondi ng was prodlegdr side ainh thiecceoated rpoilyEthyiena sexgpltt@ilace Exdmpl e 2.
4(4) Lam nation of adhesive for films bonding to shrinkable

film thepeby ohyadningcR pbrimaklice fd lnchayping Avaeehepiwe havi ng
25 undergone.release treatnment was coated with the adhesive

conposi tion 3?0dﬁ€¥ﬁr?n step 4(3) above so that the t hi ckness of the

coating vas 25 [ gE} M A EALedoR pA00L T LeabRlive aarhdlve sBSLoRSL e 2

shri nkabl e pol ye erephtha
25 fiIn1(2?¥gggcfh§tgﬂibness of 30 [err]mand a shrinkage ratio of

was bonded to the pressure sensitive adhesive | ayer
side of the coated powyEld\demldnbethphtdbdiee tirehted polyethylene
terephthalate film from the adhesive layer of shrinkable
10 film produced in step 4(4) above, the adhesive side of the
shrinkable film was bonded to thg side having no pressure
sensitive adhesive layer of the expansible film having the
pressure sensitive adhesive layer produced in step 4(2)
above. A circle of 270 mm in diameter was blanked
15 therefrom, thereby obtaining an ultraviolet curable
pressure sensitive adhesive sheet 10 for producing chip

having the structure of Fig. 2.

The results are given in Table 1.

20 Example S5

A peelable type pressure sensitive adhegive'sheet for
producing chip was produced in the same manner as in
Example 4, except that a peelable type pressure sensitive
adhesive composition as same as Example 3 was usedfas the

25 pressure sensitive adhesive composition for setting the

object.

The results are given in Table 1.



t hereby obtaining a shrinkable film having an adhesive 5 |ayer.

4(5) Production of pressure sensitive adhesive sheet for pr oduci ng
chi p: Wil e peeling the rel ease treated pol yethyl ene
terephthalate filmfromthe adhesive | ayer of shrinkable 10 film produced
in step 4(4) above, the adhesive side of the shrinkabl e fil mwas
bonded to the side having no pressure og sensitive adhesive layer of the
.expansi bl e fil mhaving the pressure sensitive adhesive |ayer produced
in step 4(2) abgve, A circle of 270 mmin dianeter was bl anked 15

t herefrom thereﬁ¥§§82%+$ing an ultraviol et curable pressure sensitive

adhesi ve sheet 1 r produci.ng chi havi ng, the structur f Fig. 2.
The results are i(ggn $ﬁ°‘$fﬁ)t1lé°%l9¥ Br?ﬁs%rﬁﬂn@q 1ve aéheswei’ %8@ agl-e
type pressure seggk&&xg éﬂ??ﬁh&%t?heet for produci ng chip was produced
In the sane manner as Tn “Exanpl e 4, except that a peel able type

pressure sensitive  an GUOSHIEOBRLIbIE PraEusdNBedsi B RdhediVeS Used
as the 25 pressure sensitive adhesive conposition for setting the

obj ect . 5 compbeitbsiliwaz piredgte@nin rthkakbfielmanner as in step 1(1)
26 Exanpl e 6 6(1) Production of pressure sensitive adhesive 1
for of Example 1. :

6(2) Lamination of expansible film to pressure sensitive
adhesive layer:
An expansible film having a pressure sensitive
10 adhesive layer composed of the pressure sensitive adhesive
composition prepared in step 6(1) was produced in the same
manner as in step 4(2) of Example 4.
6(3) Production of adhesive for films bonding:
An adhesive composition was produced in the same
15 manner as in step 2(3) of Example 2.
6(4) Lamination of adhesive for films bonding to
shrinkable film:
The shrinkable film was laminated to the films bonding
adhesive layer of step 6(3) in the same manner as in step
20 4(4) of Example 4. A circle was cut therefrom, thereby
obtaining a shrinkable film having adhesive layer with a
hole of 210 mm in inside diameter.
6(5) Production of pressure sensitive adhesive sheet for
producing chip: -
25 While peeling the release treated polyethylene
terephthalate film from the shrinkable film having adhesive
layer produced in step 6(4) above, the adhesive side of the

shrinkable film was bonded to the side having no pressure



settfng t he object: An ul traviolet curable pressure sensitive
adhesi ve 5 conposition was produced in the sanme manner as in step 1(1)

of Exanple 1. 6(2) Lam nation of expansible filmto pressure
sensitive adhesi ve | ayer: _ An expansible filmhaving a
pressure sensitive 10 adhesive |ayer conposed of the pressure sensitive
adhesi ve conposition prepared in shep 6(1) was produced in the sane
manner as in step 4(2) of Exanple 4. 6(3) Production of adhesive for
filnms bonding: . . An_adhesive conposition was produced _in the sane
15 manner as i nSePgptive)jadiesivanjpyey of the %@@SEgﬁ?n%&]r%ﬁlaﬂﬂnadhesive
for filnms bonding to shri.nkabl.e film The, shr.i nk film
was | arm nat ed t o BERGSRFR RS vy dhestug Aayer Dragured it Ao bR i n t he

same manner as iQglep Ko%if‘énlﬁé o 2 %'ﬁ%iamé& Lrﬁéfnﬁon%‘éhtgsﬁége”om

t her eby obtal'ni'ng a shrinkabl'e fi'l'mhaving adnesrve Tayer W
hol e of 210 mm i gikRStHE AP was bﬁézﬁ&edbrt?x@%ﬂé&ﬁ, Oéhéirve%‘jzsur e

sensitive adhesive sheet for produci ng chip: 2 'l e peeling
the rel ease t§eabbtapniygtdty Angaviolet et @dBltabakeshi-é nedrsdnaitiee
shrinkabl e fil m having adhesive | ayer produced in step 6(4) above, the
adhesi ve si de of aghesive shewuti floabbroflid¢ingvahipohdwing othd etgiudtunaveofig no
pressure ' 27 sensitive

adhesi ve | ayer ofifhebexpansible film having

The results are given in Table 1.

10 Example 7
7(1) Production of pressure sensitive adhesive 1 for
setting the object:
| A peelable pressure sensitive adhesive composition was
produced in the same manner as in step 3{(1) of Example 3.
15 7(2) Lamination of expansible film to pressure sensitive
adhesive layer:

An expansible film having a pressure sensitive
adhesive layer composed of the pressure sensitive adhesiﬁe
composition prepared in step 7(1) was produced in the same

20 manner as in step 4(2) of Example 4.
7(3) Production of pressure.sensitive adhesive for
immobilizing ring frame:

A pressure sensitive adhesive composition having the
same compbsition as in step 2(3) of Example 2 was‘produced.

25 7(4) Lamination of pressure sensitive adhesive for
immobilizing ring frame to shrinkable film:

The same procedure as in step 6(4) of Example 6 was

repeated except that the pressure sensitive adhesive



pressure sensitive adhesive |ayer produced i'n step 6(2) above. A

circle of 270 mmin di aneter being concentric : with the above hol e was
‘bl anked therefrom thereby 5 obtaining an ultraviolet curable pressure
sénsitive adhesi ve sheet for producing chip having the structure of
Fig. 6. The results are given in Table 1. 10 Exanple 7

7(1) Production of pressure sensitive ad ive 1 for- setting the

obj ect : A peel abl e pressure sensitive adhesive conposition was

produced in the sane nanner as in step 3(1) of Exanple 3. 15 7(2)

Lani nati on of ex&?ﬁ‘?PEFEl?‘?I?Httaé-qﬁdeéﬁuﬁﬁege?l@)t pbeve was apmdsd dn| ayer
An expansi bl e Tilg;naulng & plrda gg%?@ﬁ' téﬁ’teamm agﬂ?sxhélﬁ S AT

conposed of the pressure sensiti 03| "on prepared in

step 7(1)_vas prgdyseg b &f‘s&aerr%er@ wgfmﬁ{eﬁgﬁ'egagéfpoé(s@epos<§¥aﬁp'e

4. 7(3) Pro pressure sensitive a

i mobi |1 zing ri ng,lfthagehole of 210 mmAiR' HPSIHL AeRatEive adhesive
conposition having the same conposition as in step 2(3) of Exanple 2
was produced.5 2% (57( 4Prodipdtindl ioENpLésHlins Vensiserai ddivesiadhehicwe FOr

i mobi lizing ring frame to shrinkable film The sanme procedure
as in step 6(4) droguahny ecleipras repeat ed except that the pressure

sensitive adhesive . . 28
While peeling the release treated polyethylene

terephthalate film from the peelable pressure sensitive
adhesive layer of expansible film produced in step 7(2)

10 above, the pressure sensitive adhesive side of the
expansible f£ilm was bonded to the side having no pressure
sensitive adhesive layer of the shrinkable film having
pressure sensitive adhesive layer produced in step 7(4)
above. A circle of 270 mm in diameter being concentric

15 with the above hole was blanked therefrom, thereby
obtaining a peelable type pressure sensitive adhesive sheet
for producing chip having the structure of Fig. 3.

The results are given in Table 1.

20 Comparative Example 1

The same procedure as in Example 2 was repeated except
that the expansible substrate was replaced by a
nonexpansible substrate (polyethylene terephthalate f£ilm of
100 um in thickness having an elastic modulus of 4;53 x 10°
25 N/m?).

The results are given in Table 1.



conposition obtained in step 7(3) above was applied in a

10 [err]m

. sensitive adhesive | ayer of step 7(3)

. di aneter.
: produci ng chi p:

. terephthalate filmfromthe peelable pr
i layer of expansible film produced in step 7(2)
. sensitive adhesive side of the
. having no pressure

.thereby obtaining a shrinkable film

havi ng

t hi ckness of

a pressure

with a hole of- 210 mmin insi de

5. 7(5) Production of pressure sensitive adhesive sheet for

Wil e peeling the rel ease treated pol yethyl ene

sensitive adhesi

ure sensitive
10 above,

expanglblg filmwas bonded to the side

r of the shrinkable film

t

adhesi ve
he pressure

rjm

29

' havi ng pressure sensitive adheS|ve | ayer produced in step 7(4)
above. A circl eef—240—rmH—aiareter—berng—conceptrc —5—wtirtte—abpve
hol e was bl ankeld t herefrom th@héEvSPaClng(ﬂMmalnlag_a:ﬂggLaﬂEﬂgmgﬂé____
pressure sensitfve adhesiveg sheef . Qraﬁgémhang Shidp aviggakbg
structure of Fi 3 e repults are gy venm rm rap T 20
Conpar ati ve Ex le 1 850he shime (®5@cedufe aQ. mnmJidﬁhMﬁL
repeated except| p . .ifiab the exggnsibj e sg@ tratp wag {$pl afed pyif
nonexpansi bl e spbstrate (poryetiyrene ferepiitharafe 111 mof T00 e
in thickness haﬁlﬁ@@ﬂﬁEELasLLc_ﬂééulnc of A583 x 1of
The results arg giyaRid 4Tabl e koo 400 0.20 0.23

Example S 400 400 0.25 0.30
__Example 6 250 - 250 0.28 0.30
Example 7 250 250 0.36 0.38
Comparative . 0.42
Example 1 35 35 0.41 4



Tablé 1 Chip spacing ([err]m Chi p alignnment

X-axis Y- axi s X-axi s Y- axi s Exanple 1 850 850
0. 06 0. 07 Exanpl e 2 750 750 - 0. 13 0.17
Exanpl e 3 750 750 0.20 1 400
400 0. 20 0.23 Exanpl e 5 400 " His Sheet e'a“d 0.25
-0. 30 Exanpl e 6 250 250 aq 0. 28 HI " ll Exanple 7
250 250 0. 36 0. 38 Cowparatl

10.41 0.42 Exanple 1 ©5

‘What is clained Weat is chaimed ggscess for producing a chip, conpr|5|ng t he
steps of setting,an ﬁject to e diced an a pressure sensitive
adhesi ve sheet for prdducihPRINS5Sc ﬂﬁr?ﬁ? e Peﬁgfpodﬁmeaﬁﬂf@the
shrinkable film ;g ex €n3|ble filmand a pressure sensitive adhesive

| ayer for settlng tﬁe obj ect fixing edges of the pressure sensitive

-adhesive sheet for ppagit #‘Qirpli'ibﬁect to Bi Qik@dt b QbbAisurd Gehbi PSve and
'shrinking the shrinkable fi 2.

A pressure 5 seadhésine shudhefoveprodgeing chip compeigimy athilpasengie si ng
ra zone for setting an object to be diced including an expansible film and
‘a pressure sensiaver ofiimuiinkabigefilms ageterpagsibbe ofjjleriendng pressure

mto thereby expand chip ‘spacings.

shrinkabl e zone includjng at | east_one |ayer of shrinkable
sensitive adhesive layer for setting the object:

fixing edges of the pressure sensitive adhesive sheet
for producing chip;
10 dicing the object into chips, and
shrinking the shrinkable film to thereby expand chip

spacings.

2. A pressure sensitive adhesivé sheet for producing
15 chip comprising a zone for setting an object to be diced
including an expansible film and a pressure sensitive
adhesive layer for setting the object and a shrinkage zone
including at least one layer of shrinkable film, wherein
the shrinkage zone is arranged at least outside the zone

20 for setting the object.

3. The pressure sensitive adhesive sheet for
producing chip as claimed in claim 2, wherein the pressure
sensitive adhesive layer for setting the object, the

25 shrinkable film and the expansible film are laminated in

this order.

R R O 0



film wherein the shrinkable zone is arranged at |east outside the zone
for setting the object, and the pressure sensitive adhesive Tayer for

setting the object, the shrinkable filmand the eﬁpsagp‘eetHLSeBeLn JMNadGe 1

lamnated in this order. 3.
‘The pressure sensitive adhesive sheet for proﬂmllﬂluu ﬂ ia
claimed in claim 2 wherein the expapible fil ¢ nodul us

of less than 1 x 10[err] N/r’r{err]. 4, The pressure sensitive
adhesive sheet for gr F‘ g chip as clained i of _cl algs 2 to 3,
wherein the pressure %ensi o= \?@nls‘&%‘r’ef %se’t Fheeheto%bj ect is

conposed of a ra&%}Sl Ivefc}“{-“ sprcffl.sa & 1§egfé{dt\ﬁe %ﬂﬁ%&é{ he pressu suPe

The pressure s HRsT Ve Set prdducing i"med

in any of clains el AvehEh&Efive Ut e'i‘:h?.bEk@@éﬁrfd 't@ﬂeaeﬁgé&? HRANS b' e
filmare laninated via an adhesive [ayer having an el astic nodul us. of at

| east 1.0 x 10[ erddpalNsibger film and the shrinkable film are laminated in

5 this order.

5. The pressure sensitive adhesive sheet for
producing chip as claimed in any of claims 2 to 4, wherein
the expansible film has an elastic modulus of less than 1 x

10 109 N/m2.

6. The pressure sensitive adhesive sheet for
producing chip as claimed in any of claims 2 to 5, wherein
the pressure sensitive adhesive layer for setting the

15 object is composed of a radiation curable pressure

sensitive adhesive.

7. The pressure sensitive adhesive sheet for
pfoducing chip as claimed in any of claims 2 to 6, wherein
20 the shrinkable film and the expansible fiim are laminated
via an adhesive layer haviﬁg an elastic modulus of at least

1.0 x 105 N/m2.
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