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DI Cl NG BONBI NG SHEET AND PROCESS FOR PRODUCI NG

SEM CONDUCTOR DEVI CE 5 FI ELD OF THE | NVENTI ON

The present invention relates to a wafer bondi ng sheet for use in
the process in which a plurality of “sem conducting integrated
circuits formed on a seniconducto? wafer, for exanple, a silicon
waf er are diced 10 into individual separate sem conducting integrated
circuits, i.e., 1Cchips (also referred tBIEEE "chi ps" or "dies") and
the IC chips are nounted on, for exanple, a | ead frame for package
and relates to a pWAEERsDIGING/BONDING SHEETHhAND BRACESS QR AROPYGING whi ch
i ncl udes the above 15 process. BACKGROUND OF THE
| NVENTI ON A sem conductBFIGAIDYCTOR DPEYICExanpl e, silicon or
gallium arsenide is produced in the formof a |arge 20 dianeter. This
wafer is cut and separated (diced) into IC chips and is subjected to
the subsequent die bonding step I r 0 as "nounting
step”) in which the IC chips are nounted on a l[ead frane for

package. In this proggéSpresent ink@atIBHI £QDEEES Ofo VR TWITNBORERRS ShéELtD,
cl eani ng, drying,
for use in the process in which a plurality of
semiconducting integrated circuits formed on a
semiconductor wafer, for example, a silicon wafer are diced
10 into individual separate semiconducting integrated
circuits, i.e., IC chips (also referred to as "chips" or
"dies") and the IC chips aré mounted on, for example, a
lead frame for package and relates to a process for'

producing a semiconductor device which includes the above

15 process.

BACKGROUND OF THE INVENTION
a sgmiconductor wafer of, for exampleJ silicon or
gallium arsenide is produced in the form of a large
20 diameter. This wafer is cut and separated (diced) into IC
chips and is subjected to the subsequent die bonding step
(also referred to as "mounting step") in which the IC chips
are mounted bn a lead frame for package. In this process,
the semiconductor wafer undergoes dicing, cleaning, drying,
25 expansion and pickup steps in the state of being attached
to an adhesive sheet, and transferred to the subsequent die

bonding step.




25 expawsian and pickup steps in the state of being attached to an

adhesi vé sheet, and transferred to the subsequent die bondi ng step.
2 Adhesi ve sheets which are intended for use in the

processi ng steps of wafers, fromthe dicing step up to the ~ pi ckup
step, are desired to have an adhesive forge sufficient. to retain

waf ers and/ or chips thereon in the 5 colrse fromthe dicing step up to

t he expandi ng step, but in the pickup step, they are desired to only
retain an adhesi thdsivse S@feeé;achhaﬂhe&%‘%rﬁnﬁme%(f%'dhésl e ¢1€¢ra| ns

on the picked-up wafer and/or chip n the, die bondin p,

t he picked up | G’E‘Pﬁiﬁs’é’r‘k steps Pifxt%ﬂf%’ﬁs'i Cf‘?ﬂﬂ ﬁ:%wlf‘gnége?s‘?ﬁ’rg} ?"r?ount

zones) of a s_of an %&ndlng ggpe3|ve such as

an epoxy adheS|v¥3§EP%xﬁ%ﬁ3ﬁti§ gﬁﬁééf%% e %P S80& C%hich is fed
In the form of aﬁyfﬁelng fgp&@t an9£géto anc d/ofi Q§ gh89§6n°ﬂnt ount

zones, foll owed subj ecte e Wmre Ing step and resin

nold step, 5§ LHSFSDYVELRLN dnRl aqcanéeat&pr\swcsd)rufée\éugsndl:p&eyt%p

N
the size of each of the IC chips is very small, it difficult to
unifornmly apply o €ppreigkvy eteppubhepfare dearﬂwsltweomyhréhemsa\ of the

above liquid adhesive, so that 20 the adhesive outflows the IC chips:. On

~the other hand, adhesigrerfarte oifzéuch amcéxidnt tdhatCnohiagbesive exrgmdiargye,

the on the picked-up wafer and/or chips.

In the die bonding step, the picked up IC chips are

10 fixed on IC chip mount zones (simply, moﬁnt zones) of a
lead frame by means of an IC chip bonding.adhesivé such as
an epoxy adhesive, a polyimide adhesive or a silver paste
which is fed in the form of a viscpus liquid to form an
adhesive coat on the mount zones, followed by befng

15 subjected to the wire bonding step and resin mold step,
thereby obtaining a semiconductor device. However, when
the size of each of the IC chips is very small, it is
difficult to uniformly apply an éppropriatf amount of
adhesive with the use of the above liquid adhesive, so that

20 the adhesive outflows the IC chips. On thé other hand,
when the size of each of the IC chips is very large, the
use of the above liquid adhesive has encountered the
problems such thaﬁ the amount of.the adhesive is short to
thereby disenable bondiné which ensures a satisfactory

25 bonding strength. In recent years, the degree of
integration of each semicqnductor chip tends to increase,

so that the chip tends to have an enlarged surface area and

the wiring tends to become fine and a multilayer. On the



use of ®he agbove |iquid adhesive has encountered the probl ens such
that tHe anmount of the adhesive is short to t her eby di senabl e bondi ng
whi ch ensures a satisfactory 25 bonding strength. 1In recent years, the
degree of i ntegration of each sem conductor chip tends to increase,

so that the chip tends to have an enl arged surface area and the wiring
tends to becone fine and a nmultil ayer. O3 the

3 ot her hand, the package in which the chips are accommodat ed

tends to becomeoph8iahshdZachahdkiigengan &hithathé hehipsukire accommodated
printed wiring board can be conducted in high density. The obt ai ned

t hi n package w thnas eslbegmte suirfiatardzed had tBinmew amitdeasdthrempunbl ens
such that the thermal shock and hot noi sture resistances are poor and
the package i s bhkel printedtwicingbdard gensbef aerdpefiat i &ighadersipér ed

W th that of the prior art. A film adhesive of a polyjnide
type resin havi Bhe obtained|thin Rﬂ?d‘taqeeg'liﬁ‘aﬁﬁeeﬂﬁ%r‘lfé%r?“dﬁf(?ﬁﬁségeﬁo*‘aﬁse

in the onding of IC chips tq the |eéea a Fur.t he [ S

been proposég tSnﬁgﬁPBﬁrﬁddg%gdﬁféhﬁﬁﬂs(ﬁﬁﬁgr%éfggtgthhgkéﬁJ s%P% 2P m
and, detachably. |l am h At | i I C
chi ps, "which di E‘Pﬁgl“g%gﬁr%aﬁégﬁ%a Sl rrula'?genggﬁgl éggﬁjés/g%éﬁa‘%ﬁggngggﬁ%ydi e
bondi ng. to crHBRCYR! thé NSubfscdimduit BekY) Nhdecafinsdd ariith that

above di cing sheet has encountered the Iimtation in
of the prior art.
A film adhesive of a polyimide type resin having

10 excellent heat resistance has been proposed for use in the
bonding of IC cﬁips to the lea& frame. Further, it has
been proposed to employ a dicing sheet comprising a
substrate film and, detachably laminated thereto, such an
adhesive for bonding of IC chips, which dicing sheet can

15 simultaneously be used in dicing and die bonding.

However, the use of the polyimide adhesive in the
above dicing sheet has encountered the limitation in
employable substrate film because the solvgnt component of
the polyimide adhesive has high boiling point and high

20 polarity. Further, the above substrate film is generally
so hard that the expansion thereof is not easy. Thus, it
is difficult to enlarge the IC chip spacinq.witp the result
that erroneous operation is occasionally caused in_the
pickup of IC chips.

25

OBJECT OF THFE INVENTION
The present invention has been made in the above

situation of the prior'art. It is an object of the present



enpl oyabl e substrate fil m because the sol vent conponent of t he ,
pol yi m de adhesi ve has high boiling point and high 20 polarity. Further,
t he above substrate filmis generally so hard that the expansion

t hereof is not easy. Thus, it : is difficult to enlarge the IC chip
spacing with the result that erronequs operation is occasionally
caused in the pi ckup of I C chi ps. f5 OBJECT
OF THE | NVENTI ON The present invention has been made in the
above si t udniventdbnt he facititatte thie espansibim axfi thfe wa€epr esent

4 I nvention to facilitate the expansi on of the wafer

di ci ng/ bondi ng skdeingfbantiing sshrat/iif shighhaspotyimidesaghesive Agounsed.
object of the present invention is to provide, a rocess for  producing
a seniconduct or ARPther ARJAFEPE the preasent LPYeRTIRP %S & BEPVAER LR ed.

SUMVARY OF THE 1 NVENTI ON_ . Th f, I.cj ng/ di h f th
pr esent i nv&TCER S gofo%%%lé%ufﬁ aef\é%lggnghgggghcgegfq‘#egg‘nzyglg%aﬁngt ©

process conprgsi &%c%ggggrgjzkm%n? Mh’f Q,rcgggrggereon, a pressure

sensi tive adhesi pol yi m de bondi ng sheet
conprising a processing film

The wafer dicing/bonding sheet of the present
invention is composed of
10 a sheet for expanding process comprising a soft film
and, formed thereon, a pressure sensitive adhesive laver,
ahd
a polyimide bonding sheet comprising a processingﬁfilm
for pdlyimide type resin and, formed thereon, a ﬂolyimide
15 adhesive'layer.
The first process for producing a semiconductor device -
according to the preéent invention Comprises the steps of:
cpnducting a thermocompression bondiqg of a
semiconductor wafer to a polyimide adhesive layer of thé
20 wafer dicing/ﬁonding éheet which is composed of
a sheét for expanding process comprising a soft film
and, formed thereon, a pressure sensitive adhesive layer,
and a poiyiﬁide bonding sheet comprising a processing film
for polyimide type resin and, formed thereon, the polyimide
25 adhesive layer;
dicing the semiconductor wafer into IC chips;
expanding the wafer dicinq/bonding sheet so as to

enlarge IC chip spacings;



for polyimde type resin and, forned thereon, a polyimde 15 adhesive

| ayer. ° - The first process for producing a sem conductor device
according to the present invention conprises the steps of: '
conducting a thernoconpression bonding of a sem conductor wafer to a
pol yi m de adhesive |ayer of the 20 wafer dicing/bonding sheet which is
conposed of a sheet for expamgling process conprising a soft film
and, forned thereon, a pressure sensitive adhesive |ayer, and a

pol yi m de bondi ng sheet. conmprising a processing..f.il for, polyimde
type resin and, fcwrﬂﬁ?%ﬁﬂéﬂ%ﬁﬁ? Fﬂ% Bg?§$?ﬁ%ﬂ§g%ﬁ%@a%hés??é??ﬂ&é#;é&pe

di cing the sem conductar fet LN | DS - ol t he

waf er dicing/ bo]:ﬁeg!l]l ﬁ’g%iﬁ?eelgaggrlgs. %‘%’ir% q%eﬁlﬁjé)rlael W&ecﬁgﬁegﬁ%%@g& _

5 .  peedd NG PPN LBl 8 eERe DY BddNE f Qingol yi m de type resin
the I C chips having the polyimde adhesive |ayer sticking thereto on
their backs; and placing RhaCI09chiPs|én ChiRsaddTramecad & AdEnéH sudmnner

such 5 that the polyimde adhesive layer is interposed between the
| C chips anf t ehdtearhe paty imddehadiedyivontaydre ilsCiotepposed betwedre thead
frame. The second process for produci ng a sem conduct or
IC chips and the lead frame to thereby bond the IC chips to
the lead frame.
The second process for producing a semiconductor
device according to the present inventioh'cbmprises the.
10 steps of:
conducting a thermocompression bonding of a
semiconductor wafer to a polyimide adhesive layer of a
polyimide bonding sheet which comprises
a processing film for polyimide type resin and, formed
18 thereon, the polyimide adhesive layer:;
attaching a ‘sheet for expanding process comprising a
soft film and, formed thereon, a pressure sensitive
adhesive léyer to the polyimide bonding sheet in a manner
such that the pressure sensitive adhesive layer contacts an
20 exposed surface of the processing film for §olyimide type
resin of the polyimide bonding sheet;
dicing the semiconductor wafer into IC chips;
expanding the sheet for expanding process so as to
| enlérge IC chip spacings;
25 peeling from the processing film for polyimide type
resin the IC chips having the polyimide adhesive layer

sticking thereto on their backs; and



devi ce accor.ding to the present invention conprises the 10 steps of:

conducting a thernoconpressi on bonding of a sem conduct or wafer to a
pol yi m de adhesive | ayer of a pol yi m de bondi ng sheet which conprises
a processing filmfor polyimde type resin and, formed 15 thereon, the
pol yi m de adhesi ve | ayer; attaching a sheet for expandi ng
process conprising a soft film and,6forned thereon, a pressure
sensitive adhesi ve | ayer to the polyim de bonding sheet in a manner

such that the pr essurgI ncgﬂ?# lte%veol?'dgﬁ §¥eolaayeie§&”¥r%9ntes i?z”a 1%9 n?ﬁxg{péled

surface of the proces
pol yi m de bondi nghghe@le polyimide adﬁé§i0¢9 idgersarg QQQ@%BQédV@éﬁeérmt%é C

chi ps; - expanding ‘the sheet for expanding process so as to

enlarge I C chip spachils;andThe lead peshmeé Nfo filEbBdbye bphaCeRsi ¢ dhips fter
pol yi m de type resin the 1 C chips. having the polyinide adhesi ve | ayer
sticking theretothe lémd rEfdsasks; and

6 placing the 1C ChIpS on a lead frame in a nmanner such

that ‘the pol Yi mi de adFResthe Rrgsent dnvenEipbsad drtcribed pbove, itdghips
o e e A e DO LN L S8 PR Gor pobDhS ™ Ttn S
as a constituent member of the polyimide bonding sheet be
made from a resin having a melting point of 230°C or
higher, prefefably, 250 to 300°C. The processing film for

10 polyimide type resin is preferred to have a surface tension
of less than 40 dyn/cm . In particular, in the present
invention, it is preferred that the processing film for
polyimide type resin be composed of a polyethyleqe'f
naphthalate.resin.

15 ~ Further, in the present invention, it is preferred
that the pressure sensitive adhesive layer have.a surface
area which can be supported by a wafer dicing ring frame
and the polyimide adhesive layer have an optside diameter
which is smaller than an inside diameter of the wafer

20 dicing ring frame.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a sectional view of the wafer dicing/bonding
sheet of the present invention:
25 Fig. 2 shows the state of fixing the wafer
.diéihg/bonding sheet by means of a ring frame;
Fig. 3 shows the state of being about to fix the

polyimide bonding sheet having a silicon wafer attached



preferred that the processing filmfor polyimde type resin as a
constituent nenber of the polyimde bonding sheet be made froma resin
having a nelting point of 230[err]C or hi gher, preferably, 250 to
300[err]C. The processing filmfor 10 polyimde type resin is preferred
to have a surface tension of less than 40 dyn/cm . In particular, in

t he present invention, it is preferrkd that the processing filmfor
polyi mi de type resin be conposed of a pol yet hyl ene napht hal ate resin.
15 Furt hes, .. J.Q .t | £ 31 O 30 by 4 r _ hat the
pressure sensi t?’\?grae ﬁeggvgﬁﬁg‘sﬁo%{égalﬂrfdg}:iéhg Bﬁe%l?éea%ﬁtcrfoélan be
supported by a wipahddng pookéss; frane and t he polyi m de adhesive

| ayer have an outside dianmeter . which is smaller than an inside

di anmeter of the waferrig204 dhowngtheé nstdtenref dicing the silicon wafeffl EF
DESCRI PTI ON OF THE DRAW NG ' Fig. 1 is a sectional view of the

waf er dicing/borddidhg sheet of the present invention; 25 Fig.
2 shows the gtate of fixing the wafer di ci ng/ bondi ng sheet: by means of
a ring frarreg ' Fig. {5 ghoysshbfsstaes QbR FingePRgER®OIE SRS x t he

pol yi m de bondi ng. ghieel bau g £, 1 £QD IRl ALLATNE dneet

The wafer dicing/bonding sheet, process for producing
10 a semiconductor device, polyimide bonding sheet and
processing film for polyimide type resin according to the
present invention will be described in detail below.
Referring to Fig. 1, the wafer dicing/bonding sheet 10
of the present invention is composed of
15 a sheet for expanding process 8 comprising a soft film
| i and, formed thereon, a pressure sensitiye adhesive layer
2, and |
the.polyimide bonding éheet 7 compris}ng a processing
film for polyimide type resin 3 being formed on the '
20 pressure sensitive adhesive layer 2 and, formed thereon, a
polyimide adhesive layer 4. Before the use of the wafer
q}cing/bonding sheet 10 of the present invention, a release .
film may be laminated to the upber surface thereof in order
to protect the pressure sensitive adhesive layer 2 and the
25 ©polyimide adﬁesive layer 4. |
The configuration of the wafer dicing/bonding sheet of

the present invention is not particularly limited, and, for



thereto by t.hernoconpressi on bonding on the sheet for expandi ng

process; Fig. 4 shows the state of dicing the silicon wafer;

and 5 Fig. 5 shows the state of picking up the IC chips after
expandi ng the wafer dicing/bondi ng sheet. - DETAI LED
DESCRI PTI ON OF THE | NVENTI ON ' E?e waf er di ci ng/ bondi ng sheet,
process for producing 10 a sem conduct devi ce, polyimde bondi ng sheet
and processing filmfor polyinide type resin according to the

present inventi examdle,behdewafébeadicingl®icaidinkesheet may have thBeffermi ng
to Fig. 1, the wafer dicing/bonding sheet 10 of the present invention
is conposed of df5a tape ox ghdabefor expandi ng process 8 conprising a soft
film i and, formed thereon, a pressure sensitive adhesive | aye

2, and t heTRoISAER dd LBoh PP %tlruééﬁpl“?@?ﬁ’@ of ﬁrlk?céé@ieﬁg

filmfor polyim resin 3 barm%forned on the ressure

achosi ve ayer 2SR @XRGRIRE PREFEHH.® o Sl R R eAis i aparbs. ¢
Before the Uge ofy U3 MAISfe 1n ol SHOM NANTNGB0TSL 40 Ol BRCRED

i nvention, a release per ‘surface

thereof in orderayse tHeDdR'i:QE:Q%ntQE @I@Sﬁ!&t@x Seﬂithbﬂéha&ﬁﬁ%u\ée red¥fl 2
and the 25 polyimde adhesive |ayer 4.- he configuration of

t he waf er dici ng¢{mmyliare ahactabie, it id hraFeazedt thé)t{etfﬁé Qfouny 13Ot
particularly limted, and, for
modulus thereof be not greater than 1.0 x 104 kg/cm?,
especially, in the range of 5.0 x 10! to 5.0 x 103 kg/cm2.
10 Examples of such soft film 1 include a film of
polyethylene, polyvinyl chloride, polybutene,
polybutadiene, polyurethane, polyester, polyamide,
ethylene/vinyl acet%te copqumer, ethylene/ (meth)acrylic
acid copolymer, ethylene/methyl (meth)acrylate co;olymer,
15 ethylene/ethyl (meth)acrflate copolymer or the like. The

soft film 1 may also be a laminate of at least two films

selected from among the above. The thickness of the soft
film 1 generally ranges from about 10 to 390 Hm,
preferébly, from about 50 to 200 um;

20 . The pressure sensitive adhesive layer 2 as a
constituent member of the sheet for expanding process 8
holds the processing film for polyimide type resin 3 to
adhere to the soft film 1 during the dicing and pickup
steps. By adjusting the surface areas of processing film

25 for polyimide type resin 3 and polyimide adhesive layer 4
being smaller than the inside diameter of the ring frame,
it is possible to detachably support the ring frame on the

pressure sensitive adhesive layer 2.



8 exampl e, the waf er di ci ng/ bondi ng sheet may have the form of a

tape or a | abel. The soft film1l as a constituent nenber of the
sheet for expanding process 8 is conposed of a resin filmwhich 5
is extensible in not only the direction of the |ength but al so the
direction of the width. Al though various resin films are available, it
Is preferred that the Young's nodul gs thereof be not greater than 1.0
x 10[err] kg/cnmferr], especially, in the range of 5.0 x 10[err] to 5.0
x 10[err] kg/cnferr] npl.es of, such soft film1l include a
film of oneth?PSn@reﬁﬁ?ﬁ% ?ﬁﬂsﬁﬁﬂWﬁwa&EesbﬁFygﬁ¥%ﬁ can be :

pol ybut adi ene. ggLLghnaRCyo POLYES HyerBULNAR! Jfeqonrs FAB.SNE Vi TV

acet ate copol yner ene acr

Ethy|ene/”9thy|aﬁH@EQ%@§r¥ﬁéﬁE%é“ﬁﬁﬂﬁﬂf@’ ru%ﬁer,eﬁg ¥§¥E¥ﬁ§ﬁ8” silicone

(meth)acryl ate copolymer or ‘the |ike. sof Im1 may al so be a

| ami nate of at kadspotypestétEdhesivessel @.ﬁfbﬁd then) cadngl idadheedee Ibe
t hi ckness of the soft film1l generally ranges fromabout 10 to 300
[err]m 5 ppekEeabey, ffonnlabotitewp®ing ,2@0r[ exafple, Xhat the cdherol
pressure sensitive adhesive |layer 2 as a constituent nenber of the
sheet for expan@fngdpeséensciaracterighigs ﬁﬁeepﬁmee55|ng filmfor polyinde

type resin 3 to adhere ;o the soft film durlng t he di cing and
pi ckup st eps. ﬁyeaafag% ﬁgpf?ﬁ§%ﬁﬁf%ﬁﬂ§¥§P€SSaGP PLYR LQUMRIGSEY AP 25

for polvim de ' 4ac hgal ode fudl POLY Thsls 0SS ¥eul BUEKe ¢ bei ng

smal l er than the X%
The acrylic copolymer is generally obtained by
10 copolymerizing a (meth)acrylic ester monomer having an
alkyl group of 1 to 18 carbon atoms as a main monomer with
a monomer having a functional group such as hydroxyl,
carboxyl or amino or other copolymerizable monomer.
Although the molecular weight of the acrylic copolymer
15 is not particularly limited, the weight average molecular
weight thereof generally ranges from 1.0 x 105 to 1.0 x
106, preferably, from 4.0 x 105 to 8.0 x 10S5.
The adhesive and cohesive forces of the acrylic
pressure sensitive adhesive'having a functional group can
20 be controlled by adding an appropriate crosslinking agent.
This crosslinking agent may be, for example, a polyvalent
isocyanate compound, a polyvalent epoxy compound, a
polyvalent aziridine compound, a metal chelate compound or
the like.
25 The above component of the pressure sensitive édhesive
can be used singly or the combination of two or more |
components; Further, additives such as a tackifier and a

filler may be added to the pressure sensitive adhesive.



it is possible to detachably support the ring frane on the pressure
sensitive adhesive | ayer 2. ' 9
The pressure sensitive adhesive |ayer 2 can be conposed of various
conventional pressure sensitive - adhesi ves such as acrylic, rubber,
pol yur et hane, silicone and pol yester adhesives. Anong them acrylic
adhesive is 5 preferred fromthe viewpoﬁﬁt, for exanple, that the control
of adhesion characteristics is easy. The acrylic pressure

sensitive adhesive COfRei ERSciiess of &BeYpkess§OPS! seyitdvedaBhbstiPalayer
conponent . The acrylic copolyner is generally obtained by 10

copol yreri zi ng a2( ket byefested testranggpfiva®rl htwi Y W espechakdy, gfxamp Sof
1 to 18 carbon atons _as a nmain nononer with a nononer having a

functi onal grouptguéﬂ B8- hydr oxyl , carboxyl or am no or other

copol yneri zabl e nononer. . Al t hough the npl ecul ar wei ght of the
acrylic copol ymer 15Thejgrogrsing ifddMiPy Prhvimtde thipe Zrghn Aves Re

106 b ot er oty SPRBk+HUSRE e 2 bhe' 80955nla¢ el 8beE13 [ 10
dhesi d cohesi ol i ) _ "

Shesi ve havi ng BEPESEESLEdiads £ ATHEGECrpsi st ARG DORRE hdEt ng
appropriate Crosshifki 88 €8€nove resihlis pros&tnly Rt adast gayode, for

exanpl e, a pol yval ent
still preferably, 250 to 300°C and, yet still preferably,
260 to 280°C. The surface tension of the processing film

10 for polyimide type resin 3 is preferred to be less than 40
dyn/cm:, especially, 30 to 40 dyn/cm-. It is desired that
the below described polyimide adhesive layer 4 be formed on
the surface having the above surface ténsion. The '
enmployment of the surface tension of 30 to 40 dyﬁ/cml

15 ensures excellent transferability of the polyimide adhesive
layer 4 from the processing film for polyimide type resin 3
and excellent chip retention at the use in dicing.

Examples of such processing film for ?olyimide type
resin 3 include a film of polyethylene naphthalate,

20 polyethylene terephthalate, polybqtyléne terephthalate,
polyimide, pblyether-imide,_pdlyaramid, polyether-ketone,
polyether-ether-ketone, polyphenylene sulfide or the like.
The processing film for polyimide type resin 3 may also be
a laminate of at least two films selected from amonq the

25 above or a laminate of a film selected frém among the above
and another film. Of them, the use of a polyethylene

naphthalate film is especially preferred.



| socyanat e conpound, a pol yval ent epoxy conpound, a pol yval ent

aziridi he conpound, a netal chelate conpound or the like. 25

The above conponent of the pressure sensitive adhesive . can be used
singly or the conmbination of two or nore conmponents. Further,
additives such as a tackifier and a filler may. be added to the
pressure sensitive adhesive. 11 10
The thickness of the pressure sensitive adhesive |ayer 21is preferred

torange from 1 to SenbethlBkngspest iy prldcileing e1140edt) dd

The processing film yimde type résin 3 as"a 5 congI uent nenber
of the polyi m deypendesinsBegénerdly rangesefeombalyountadd ftoorB0d heat
resistant resin. The melting poi nt of the above resin is preferably at
| east 230[ err] Cpreferably} | fpomfabraaisi 16 280 108 BOO[ 2ttjavagindlepeadisgi bh
preferably, 260 to 280[err]C. The surface tension of the processing
film 10 for pthgi btyde ofpehe emitediadls Yhegleofr edFon 1aliging lthe 4bove
dyn/cm especially, 30 to 40 dyn/cm It is desired. that t he bel ow
descri bed péfylﬁPﬁéaﬁéhE§P§é°$a$%%“e¢ H¢ figr pegfegpred to %WR?Q&GrP@@eshéﬁlng

30 to 40 dyn oot 5hSoREAFESs CaE FH bk RRIFAPASFI FYER GFeSHe pofprnAde
30 to 40 dyn{c €e t I
adhesi ve 'r@i‘é%sé n QL&'&‘[?'C p%r?é:ecfféﬂ&ef lch@ BSin&idé e d4Re 1a9§&” 3

and excellent chipTre ron a e use
4 on the surface havzng been subjected to the release

treatment.

10 The above release agent used in the release treatment:
is, for example, an alkyd, a silicone, a fluorinated, an
unsaturated polyester, a polyolefin or a wax release agent.
Of these, alkyd, silicone and fluorinated release agents
are preferred because of their_superior heat resistances.

15 The alkyd release agent is especially preferred because its
adherenée to the processing film for polyimide type resin
as a substrate is high and the regulatioq of the surface .
tension is easy. .

In the release treatment of the surface of the

20 processing film for polyimide type resin 3 with the use of
the above release agent, the release agent as it is without
the use of any solvent or after being diluted with a
solvent or emulsified is apblied by means of a gravure
coater, a Mayor bar coater, an eir knife coater, a roll

25 coater or the like and cured at ordinary temperature or
raised temperature or with electron beam radiation.

Alternatively, a laminate may be formed by the use of a wet



Exanpl es of .such processing filmfor polyimde type resin 3 include a
fil mof "pol yet hyl ene naphthal ate, 20 polyethylene terephthal ate,

pol ybut yl ene terepht hal at e, pol yi mi de, polyether-imde, polyaramd,
pol yet her - ket one, pol yet her - et her - ket one,  pol yphenyl ene sul fide or
the |ike. The processing filmfor polyimde type resin 3 may al so be
a lanminate of at least two filns sel ectet2from anong the 25 above or a

| am nate of a film selected fromanong the above .and another film O

them the use ofy g polyeihyleaey laping Nal Ak Weh® 1 8mESPELIA &/ melt

preferred. i ckness of the processing filmfor

pol yi m de t ¥Rerd £ 13nd@aes ah! Nrrér@@&xﬁcﬁﬁﬂo&beﬁbhﬁ@q{&@ 300 [err]m
preferably, fromabout 16 to 100 [err]m although dependi ng on t he

type of the material Thernesd .offther ebbvei pgotdes g\ 1nb four patpinibdesi on
value, it is preferred to subject one side of the processing filmfor
pol yi mi de type reype Bsin (3 @VOidS the cdbxect ccantaet gfdtHeskobewt he
pol yi m de adhesive | ayer on the surface haV|nq been subjected to the
rel ease r e@e@Rtbed R?lyimide ?ﬂBe%%Y)‘?/e’-q'l@%és ¥1ihckbe RERPIYFS he

rel ease treatnent for

fluorinated, an senSitHﬂ%éFﬁfﬁﬁgﬁ 3%??85%@r3° Hﬁgﬁ§%W§?Pﬁngrm§9ﬁﬁﬁé9ﬁﬂﬁﬂke
agent. O £065Fevalded tndirbePREeA L finidiALRAukE! BaSRag@eNt S

cracking in the semiconductor device as a final product.
The polyimide typé resin used in the polyimide
10 adhesive layer 4 as a constituent member of the polyimide
bonding sheet 7 includes a polyimide resin itself and a
precursor of polyimide resin. The polyimide resin has an
imide bond in its side chain or main chain. The précursor
of polyimide resin is those giving the above polyimide
185 resin at the final bonding stage. Examples of sucﬁ
polyimide type reéin include a polyimide resin, a
polyisoimide resin, a maleimide resin, a bismaleimide
resin,:a polyamide-imide resin, a polyethe;-imide resin and
a polyimide-isoindoloquinazolinedionimide resin. These.
20 ' resins may be used either individually or in combination.
Of them, a polyimide type resin is especially preferred.
The molecular weight of the polyimide type resin is
preferred to range from 10,000 to 1,000,000,.especiélly,'
from about 50,000 to 100,000.
25 A thermoplastic polyimide type resin having no
reactive functional group and a thermosetting polyimide
type resin which undergoes an imidation reaction upon

heating are available and both may be used in the-présent



are preferred because of their superior heat resistances. 15 The al kyd
rel ease agent - is especially preferred because its adherence to the
processing filmfor polyimde type resin as a substrate is high and

t he regul ati on of the surface tension is easy. In the

rel ease treatnent of the surface of the 20 processing filmfor polyimde
type resin 3 wth the use of t he 1g®ove rel ease agent, the rel ease
agent as it is wthout the use of any solvent or after being diluted

i th I d f
Coater, a MayodWERtigh o thafheifeq of Hhd ShetholERERnd pf Ml Bvpe |
like and cured @ tde.%rd' n%}ﬁpanggr@éwﬁmgoris first! REBEri & PAIRIUHS e Wi th

el ectron beamra | ternatively, a |lam nate may be forned by

the use of a WRJf the resin in a semicured stage (generallyZknown dsamBnation,
a dry lamnation, a hot nelt lamnation, a nelt extrusion | am nation

or a coextrusi (ytatgec'hniaQUethen a thermadhewsingofist perfiboned proddesiehny il m
for polyimde type resin 3 avoids the direct contact of the below 5
descri bed pol qunmra;drtéasl wdheajee Yayer hintee appedyimide. Thusmsithe/e
adhesive layer 2, so that conponent mgration can be prevented

t her ebet ween t6”¥“H#§b?tﬁﬂd&éecﬁﬁEkﬁﬂ%g cracking in the senmi conductor

device as a final pr,ﬁ_gu polyimide adhes;.rwrt]ee rEa(.)I yc'o”u‘tp%%stey%%o{:ﬁg}fnpg frgezlﬁ " the

pol yi m de
oligomer or a low molecular weight compound in addition to
the polyimide type résin. Examples of such additives

10 include various polymers and oligomers such as epoxy,
amide, urethane, amic acid, acrylic and silicone resins and
nitrogen-containing organic éompounds such as
triethanolamine and O,®-bis(3-amino-propyl) polyethyleﬁe
glycol ether.

15 A solvent which can uniformly dissolve or disperse the
above compohents can be used in tﬁe preparation of a
composition of the polyimide adhesive. This solvent is.nqt
particularly limited as long as it can uniformly dissolve
or disperse the above materials, and examples of such

20 solvents include dimethylformamide, dimethylacetamide, N-
methylpyrrolidone, dimethyl sulfoxide, diethylene glycol
dimethyl ether, toluene, benzene, xylene, methyl ethyl
ketone, tetrahydrofuran, ethyl_cellosolve, dio#ane,
c&clopentanone and cyclohexanone. These may be used either

25 individually or in combination.

The thickness of the polyimide adhesive layer 4 is
pfeferred to range from about 1 to 50 um, especially, from

about 5 to 20 um.



10 adhesive layer 4 as a constituent nenber of the polyimde bondi ng

sheet 7 includes a polyimde resin itself and a precursor of polyimde
resin. The polyimde resin has an imde bond in its side chain or main
chain. The precursor of polyimde resin is those giving the above
polyimde 15 resin at the final bonding stage. Exanples of such
polyim de type resin include a polyindd4esin, a pol yi soi m de resin,
a mal eim de resin, a bismaleimde resin, a polyamde-imde resin, a

pol yether-im de resi manGager gilcmmcsﬂ&k%d ShleRECh §AYE Az d adingni i de

resin. These 20 resins may be used either individually or in

combi nati on. inventliB@Mcorp POy N dhaed IFeg Bxpandiiy Prldesspeekad) ed.
The nol ecul ar wei ght of the polyimde type resin is preferred to range
from 10, 000 to X¥iGRd RGereespethalpylyimide booadiadoshedtd, D00 Comciefed@HO.

25 A thernopl astic polyimde type resin having no reactive
functional groupghenwaferndigbnaibondinm|sheetdd0 is obtained &y pidnghthe
under goes an_i m dation_reacti on upon heating are avail abl e and both
may be used 5n §pftpfddand, pressure sensitive adhésive layer 2, 13

RACATRIIME - A Tl R S et
CEM cure0 SLe0e LARCA Ry KEON"oRE e sncREOER)CLE AL, WiSne
polyim de. Thussaflie dicing/bonding sheet 10 can be produced by separately
preparing a laminate (sheet for expanding process 8) of the
10  soft film l.and the pressure sensitive adhesive layer 2 and
a laminate (polyimide bonding sheet 7) of the processing
film for polyimide type resin 3 and the polyimide adhesiﬁé
layer 4 and then piling the laminates one upon th? 6thér.
In the wafer dicing/bonding sheet 10 of the present
15 invention, it is preferred that the surface area of the
pressure sensitive adhesive layer 2 be made larger than
that of the processing film for polyimide type resin 3 to
thereby expose part of the pressure sensitjive adhesive
layer 2, as shown in Fig. 1. The exposed part of the
20 pressure sensitive adhesive layer 2 is used to bond the
ring frame 5 for fixing the sheet 10 at the time of dicing,
as shown in Fig. 2.
That is, in the wafer dicing/bonding sheet 10 of the
present invention, it is preferred that the pressure
25 sensitive adhesive layer 2 have a surface area which can be
supported by a wafer dicing ring frame 5 and the polyimidé
adhesive layer 4 have an outside diameter which is smaller

than an inside diameter of the wafer dicing ring frame 5.



bondi ng step is conpl et ed. The pol yi m de adhesi ve nmay conpri se
~anot her " pol yner or ol igoner or a | ow nol ecul ar wei ght conpound in
addition to the polyi mde type resin. Exanples of such additives 10

i ncl ude various polyners and oligoners such as epoxy, am de, urethane,
amc acid, acrylic and silicone resins and ni t rogen-cont ai ni ng organi c
conpounds such as ) triethanolanine $8d [err],[err]-bis(3-am no-propyl)
pol yet hyl ene gl ycol ether. A solvent whi ch can uniformy

di ssol ve or disperse. 4r5%fer did %nggggggpgﬁg gﬁggggshgﬁﬁégame er

preparation of a stve hi's sol vent

i's not pa&fl@ﬁ@%fdcééﬂntgeféﬂﬁ. keegpafyiﬁld‘ea& 'fr%%%dié?sm ve

or disperse the above material s, d exanpl es of suc sol vent s

i ncl ude di met hyi §eneea et Bat fmlrgeet eRafethdNoutside ﬂ&hh&étéyréﬂtﬁbn&
di et hyl sul f oxi de, diethyl ene gl ycol di et hyl ether, toluene,
benzene, xyl enepolpimide eddhdsive layket 4nandt ¢ rsmmidreaf than, théhjhside

cel | osol ve, di oxane, cycl opent anone and cycl ohexanone. These may be
used either 5 25diamekéxefidiie ming Kravebi nati on. The thickness

of the polyimde adhesive layer 4 is preferred to range fron1about 1
to 50 [err]m especiBlY§fe¥ R be b°“588uﬁt5a?oaékﬁi¥¥?]ﬁﬁrength of,

14 preferably, at least 100 g/25 mm and, still preferably, at

least 400 g/25 mm onto the wafer dicing/bonding sheet of
the present invention by a thermocompression bonding which
10 is conducted at about 100 to 300°C, preferably, about 120
to 150°C under a pressure of about 1 to 10 kg/cm2,
preferably, about 1 to 4 kg/cmZ.
The process for producing a semiconductor device
according to the present invention will be described below.
15 In the first process for producing a semiconductor
device according to.the present invention, initially, the
bonding sheet 10 is fixed on a dicing apparatus by means of
the fing frame 5, and a tﬁermocompfession bonding of one
side of a silicon wafer 6 is conducted to the polyimide .
20 adhesive layer 4 of the bonding sheet 10. The |
- thermocompression bonding is conducted under the above
'conditions. Subsequently, the above silicon wafer G-is cut
into IC chips by the use of cutting means such as a dicing
saw (refer to Fig. 4). The cutting depth is determined
25 taking into account the thiékness of the silicon wafer 6,
the polyimide adhesive layer 4, the processing film for
polyimide type resin 3 and the dicing saw wear.

Thereafter, the bonding sheet 10 is expanded so that the IC



The waf er dicing/bonding sheet 10 of the present I nvention conprises
the sheet for expanding process 8 and, fixed thereto, the polyimde
bondi ng sheet 7. Concretely, t he waf er dicing/bonding sheet 10 is
obtai ned by piling the 5 soft film1, pressure sensitive adhesive |ayer
2, processing filmfor polyimde type resin 3 and polyim de

adheS|ve | ayer 4 one upon another in thi$6order. Al so, the waf er

di ci ng/ bondi ng sheet 10 can be produced by separately preparing a

lani nate (sheet ERipeXPacLhdd d¥eOeaisrgpdotot iterdly f@fitithtd dnanshidg
pressure sensitive adhesive [ayer 2 and a lam nate (polyi mde bonding
sheet 7) of the pforesshiys, as showm fiar Fhgl y$ m dehd yekupsofi 3Cachlipde
pol yi m de adhesi ve | ayer 4 and then piling the | am nates one upon the
ot her. : enghlesepert g divomgheopdpagssiretfila dort helpintdattyps
invention, it is preferred that the surface area of the pressure
sensitive adheS|V@sFay%rtBPtiQrﬁﬂi?slaPQEPetﬁEﬂte of hayidingotheheubr ocessing

filmf | de. t 3t eb t
Censi L ve' adibs) paLvIREa et v dayer, ALTRRBYG TRESHD B et Befke o T ©

the 20 pressurgnsensi!ive. agieslie l@%s%ggh'ﬁemg& '¢he’2edchiBs ana tid "

frame 5 for f|X|ng e At the of d

Fig. 2. polyialidd Sadhds i€ 1 Wﬁvfe‘i'r idi gk@&é@pmﬂda{m t?xlé%ebeizge&fl w@

pr esent |nvent|on It is preferred that the pressure sensitive
adhesi ve | ayer 2pbayemad§uaduggaqywwayahlahdcanehﬂrocess1n@umﬁmmtedrby a

wafer dicing ring frane 5 and the pol yi m de adhesi ve | ayer 4 have an
out si de di anet er pebyihids E&n&lnasin, so thah timeiISicleipdi aaatbe péeléd in
vaf er dicinq(gin%hlrgggtg of hav1ng the polylmide adhesive layer sticking
thereto on their one sides from the processing film for
polyimide type resin. |
In the second process for producing a semicondictor
device according to the present invention, a pol;imide

15 Dbonding sheet 7 comprising a heat resistant processing film
for polyimide type resin 3 and, formed thereon, a polyimide
adhesive layer 4 and a sheet for expanding process 8
compriging a soft film 1 and, formed theiepn, a pressure
‘sensitive adhesive layer 2 are separately provided.

20 sSubsequently, referring to Fig. 3, a thermocompression
bonding of a s1licon wafer 6 is conducted to the polyimide
adhesive layer 4 of the polyimide bonding sheet 7. The
thermocompression bonding is conducted under the above
conditions. Thereafter, the processing fllm for polylmlde

25 type resin 3 of the polyimide bonding sheet 7 attached by
thermocompression bonding to the silicon wafer 6 is fixed

on the sheet for expanding process 8, and these are fixed

by means of the ring frame 5. The resultant assembly is



15 In this wafer dicing/bonding sheet 10, the outside dianeter of
the processing filmfor polyimde type resin 3 is I dentical with or

| ar.ger than the outside dianeter of the pol yi m de adhesive |ayer 4 and
is smaller than the inside 5 dianeter of the ring frane. A
waf er can be bonded at an adhesive strength of, preferably, at |east
100 g/ 25 mmand, still preferably, at 7 | east 400 g/ 25 mMmonto the wafer
di ci ng/ bondi ng sheet of the present invention by a thernoconpression

bondi ng which  10up{Sctendurtd 3bmabauéiddD &xpaH¥ilow bh pRERLS! sWdps as
about 120 to 150[err] C under a pressure of about 1 to 10 kg/cn®,

preferably, abouinlthe® abdss Biretr brocess. The process for producing a
'sem conduct or devi ce according to the present invention will be

descri bed bel ow. 15 The resuyltarnte ICi chipprbaedng fehre paddiciidg adhesive

sem conduct or device according to the present invention, initially,

t he bondi nglayeetstirking thegesn arei riacehraleadpfraganin 2

the ring fra 5, and a thernoconpression pbondi of - one . Side of a

LT Con a0 6 PRASR RRYL GRS the BoLyintSe adbsiymdGvss tayLitattesade
bondi ng sheet 10 T r.QQC r [ | [ duct nder
ft'he abgve . %%%‘él ?otn%é %%?é%e%gpy?ﬁéhg% gf\}%"%g'l | ?5%8\%@1‘!%8% :Js cut
into | Cchips by;ffeqiisce i £etdr RheTBARSIRYCHE Ahd 1 CHi®s, the Péyy(refer

to Fig. 4). The cutting depth is determ ned” 25 taking into account the
t hi ckness of thefgahéCDd We{tidd Gt, generally, 100 to 300°C and,
preferably, 150 to 250°C for a period'of, generally, 1 sec
10 to 60 min and, preferably, 1 sec to 1 min. This heating
fuses or cures the polyimide type resin with the result
that the IC chips can firmly be bondéd to the lead frame.
The bonding sheet of the present inventioh can be

utilized in not only the above use but also the bonding of

15 a semiconductor compound, a glass, a ceramic, a metal, etc.

EFFECT OF THE INVENTION
In the present invention, the wafer dicing/bonding
sheet including the polyimide adhesive layer can easily be
20 éxpanded. The.present invention provides the wafer
dicing/bonding sheet which can be used as a dicing tape at
the time of dicing, can be mounted as an adhesive on the
back of a wafer, ensures high adhesive strength in the
bonding of, for example, the lead frame and is provided
25 with the polyimide adhesive layer gxhibiting excellent heat
resistance and aging resistance after the die bonding
thereof. Further, the pfesent invention enables reducing

material loss at the use of the polyimide adhesive and



t he pol yi m de adhesive |ayer 4, the processing filmfor pol yi m de

type resin 3 and the dicing saw wear. Thereafter, the bondi ng sheet
10 is expanded so that the IC 16

chip spacings are enlarged to thereby facilitate the pickup of I1C
chips, as shown in Fig. 5. The pickup of hC chi ps enabl es peeling from

the processing filmfor polyimde type resin 3 the IC chips in the

state of having the cut 5 polyim de adhesive | ayer sticking thereto on

t heir backs. endhbds iforniing adhadhesiwd rengirh wiehweabfohe ¢K3aKkniegss.and

t he pol yi m de adhesive | ayer is greater than that between the

pol yi m de adhesiMeréceyer, dhe mhsrpabceséim@FHaﬂiﬂaﬂodampgeyiMhtnhtqhﬁa resin,

so that the IC chips can be peeled in_ 10 the state of having the

pol yi i de adheS|V%£;%y%ﬁ Likedwi ﬁ@ suffef hEFN £a%h benavPidad &t dde from t he
n the second

P ocess for prodtErEEer ShopmarLYhLae" aé’a%wcee 12985 BPnbRS AR pr esent
nvent i on, 2ol Y e, e hondeng. shest 7 S EguBabEat L SR ke

processing fi f'or & Fesin and or e

pol yi m de apbseiNG étféé‘i‘:r aﬁ@%@oéeﬁf&} #0Im WB@&S}QmP&é’Cﬁﬁ% &esin
conprising a soft film1l and, formed thereon, a pressure sensitive

adhesi ve | ayer 2wRi¢h Sﬁlﬁrﬂiﬁa}bl@f bei deed :.&Q:heSlquueaEby,deﬁdﬂ{g‘ F) ey
Fig. 3, a thernoconpression bonding of a silicon wafer 6 is conducted
to the polyi n deand process for producing a semiconductor device. Still
further, the present invention provides the process for
10 producing a semiconductor device by which package cracking

is hardly occurred.

EXAMPLE .,
The present invention will further be illust?ated
15 Dbelow with reference to the following Examples which in no
way limit the scope of thg invention.

In the following Examples and Comparative Examples,
the "egpansion ratio”, "ratio of package crack”, “quantit&
of scattered chips® and "chip peeling strength" were

20 evaluated in the following manners.
Expansion ratig:

A 4-inch silicon wafer was fixed to the polyimide
adhesive surface of a wafer dicing/bonding sheet by a
thermocompression sonding.(140°c, 2.0 kg/cm?), and a ring

25 frame was fixed on the pressure sensitive adhesive layer of
the wafer dicing/bonding sheet. Then, a full cut dicing
was performed to a depth of the processing film for

polyimide.type resin of the wafer dicing/bonding sheet



adhesi ve | ayer
t her noconpr essi
Thereafter, the
pol yi m de bondi
silicon wafer 6
these are fixed
i's

di ci ng, expansi
The resul tant |
thereto are pla
adhesi ve | ayer
Prior to or
frame is heated
to 250[err]C fo
preferably, 1 s
pol yi i de” t yPe
bonded to the |
I nvention can b
bondi ng of 15
EFFECT OF THE

10

15

20

25

30

4-of t he polyfnide bondi ng sheet 7. The
on bonding is conducted under the above condi tions.
processing filmfor polyimde 25 type resin 3 of the

ng sheet 7 attached by t her noconpressi on bonding to the

Is fixed . on the sheet for expanding process 8, and
by nmeans of the ring9franme 5. The resultant assenbly
' ' 17 subj ected to the sane
0 | C e | he a i r cess.
FeBOBL E8 B Bl propddbyie EoTRRKECY | e barEth.
CHPh 1t ihd 9ol LB £ fo mwp FERRBRLsSUGHat PR ddesiR@d i ni de
IS 1 nterposed between the IC chips and the | ead frane.
didexdntod thef 6pLit heapdnc(timveirie 4frebtpon = he | ead
at, generally, 100 to 300[err]C and, preferably, 150
rlengidrudichadf digentiahl|y,Y)l waex meb3ured.60 nmn and,
ec to 1l mn. This heating fuses or cures the
resi n Thereaftexcspl expansion Hes tgpnductedi py deavwiR9ms be

ead frane. The bondi sheet of the present
gwuch 'ag,an [€xpansioRoleRsty The Taltle SsERAG( the StA ke (IC

Se{%ocr}%%%t UasCRUBSKAL,. @ HPHurs1deCuiThéred SFAle €L
expanded wafer was measured, and the ratio of expansion of
the outside diameter of the wafer by the expansion was
calculated by the following formula:

outside diameter of wafer
after expansion
expansion ratio (%) = x 100

outside diameter of wafer
before expansion.

Ratio of package crack:

Chips were pickéd up from the wafer dicing/bonding
sheet after dicing and mounted on a lead frame. Bonding
was conducted and a high pressure sealing was effected with
the use of a preselected mold resin (bipheﬁyl type epoxy
resin). This resin was cured by heating at 175°C for 6 hr,
so that packages were completed. The packages were allowed
to stand still in an 85°C x 85% RH atmosphere for 168 hr. |
Thereafter, a vapor phase soldering (VPS, duration: 1 min)
was conducted at 215°C thrice, and whether or not the
sealing resin cracked was inspected by a scanning acoustic
tomography (SAT). The ratio of the number of cracked
specimens to the sum.of input test specimens was determined

and expressed as "ratio of package crack”.



In the present invention, the wafer dicing/bonding sheet incl uding

t he polyi m de adhesive | ayer can easily be 20 expanded. The present

i nvention provides the wafer di ci ng/ bondi ng sheet which can be used
as a dicing tape at the tinme of dicing, can be nmounted as an adhesive
on the back of a wafer, ensures high adhesive strength in the

bondi ng of, for exanple, the lead frane 28@d is provided 25 wth the

pol yi nm de adhesi ve | ayer exhibiting excellent heat resi stance and

agi ng res'Stancegﬁgﬁgih%ﬂﬁiﬂhﬁuﬁﬁ I4N . thereof. Further, the present
I nventi on enabl eS T educing material 1oss at the use of the polyimde
adhesi ve and he numb?f of scattered chips (1néfﬁd1ng ieralhesr
form ng an adhesive Iayer w th uni formthickness. Mor €over, "t he

thermal and nechphegas denpgeipidiiaahpbli€ions) W&$ edourteld legkgrt ehéua{@ing.
fromcan be avoi ded at the transfer of the polyimde adhesive |ayer to
t he wafer. 5 3htol ebontéieip diee.present invention provides t he pol yi n de
~bondi ng sheet_and processing filmfor polyimde type resin whi ch can
sui tably be ®edChiptpeebbrgsturensithiondi ng sheet and process for
producing a seniconductor device. Still further, the present invention
provi-des the process foreridicipgdihs ﬁ{jf&rsém‘ﬁﬁﬂﬂu%‘lcfrh%é£1°é§9169°%+%%

package CraCkIngsheet inEo eaéL %F%&&%? the sheet for expanding process

of the dicing/bonding sheet was fixed on 10 mm—-thick glass
plate by means of a pressure sensitive adhesive double

10 coated sheet. A vertical hanging jig was fixed to a diced
chip surface with the use of an instantaneous adhesive. A
nylon loop was fixed to a cross head part of Instron mpdel
no. 4204 universal tester (manufactured by Instron
Corporation) and interlocked with a hooked part of the

15 above jig. Then, the tester was operated at a cross head
speed of 500 mm/min to thereby,effth veftical peeling.
The maximum of applied force was determined and expressed

as "chip peeling strength". . : ¢

20 Example 1
A soft polyvinyl chloride film (100 um thick) being
extensible in both the direction of the length and the
direction of the width as a séft film was coatéd with an
acrylic préssure sensitive adhesive (solid contents coating
25 thickness: 10 pm) to provide a pressure sensitive adhesive
laygr, thereby obtaining a sheet for expanding process.
Separately, the treated surface of a polyethylene

naphthalate film treated with an alkyd release agent



EXAVPLE . The present invention will further be illustrated 15
below wth reference to the foll ow ng Exanpl es which in no way |imt
the scope of the invention. In the follow ng Exanpl es and

Conpar at i ve Exanpl es, the "expansion ratio”, "ratio of package crack",
"quantity of scattered chips” and "chip peeling strength” were 20
evaluated in the foll ow ng manners. 2 £xpansi on rati o: ' A
4-inch silicon wafer was fixed to the polyimde adhesi ve surface of a
waf er di ci ng/ bondi ng sheet b¥ a t her noconpr essioon bondi ng (140Q0[err]C,
2.0 kg/cnferr]), (thifkResisig2Sobm, FeLdngRoimtied78RCt B phass frefsdonsi ti ve
adhesi ve | ayer of t he wafer dicing/bonding sheet. Then, a full, cut

di ci ng vas He I G8d) t B28 Rt Ifitth@ Fodutdenngt ¢ ihepneplastic |
polyi mi de type resin qf the wafer dicin ondi ng sheet _ . .

19 accor di r?é’sltyd'“l"ﬁ@ 6§Hﬁﬁh"ﬁrb‘éeﬁfﬁ‘9{e°q}ed‘%? eBﬁogﬁ’%tth"Ckn%spﬁ i 9% ng
into 10 mm x 10 yiy ladaClaiRea 309060 P4isH)de therebd 8PRALRIRY d %%lfyﬁlrdihe
waf er (transverse direction = X, | ongi tudi nal direction = was

nmeasured. 55 pondilREIsBAELE TRE SEDARIR BRARIIGYNIHEEEdwdY HRWMHARHAS
much as an expansion length of 17 mm so that the wafer (I1C chip

spaci ng) was expandgit sheetotfosi dRpahdimy @radedshdn a magueansech ey was
nmeasured, and the ratio of expansion of
the untreated surface of the polyethylene naphthalate film
contacted the pressure sensitive édhesive layer. Punching
was performed so that the sheet for expanding process and
10 the polyimide bonding sheet were formed into concentric
circles of 207 mm and 120 mm in diameter, respectively.
Thus, a wafer dicing/bonding sheet was obtained. A si;icon
wafer was fixed to the bonding sheet by a thermocompression
bonding (140°C, 30 sec) and fixed by a ring frame. Then,
15 the dicing, expansion and IC molding were carried out
-according to the common procedure. In the dicing, no
scattering of IC chips occurred.
Thereafter, the expansion ratio, ratid of package
crack, quantity of scattered chips and chip peeling
20 strength were méasured in the above manners. The results

are given in Table 1.

Example 2

The same procedure as in Example 1 was repeated except

25 that an ethylene/vinyl acetaté copolymer film (100 pm

thick) being extensible in both the direction of the length



t he outsidé di ameter of the wafer by t he expansion was 10 cal cul ated by

the followi ng fornula: out si de di aneter of wafer
after expansi on expansion ratio (9% = x 100
outsi de dianeter of wafer 15 . bef ore expansi on.
Rati o of package crack: Chi ps were picked up fromthe wafer

di ci ng/ bondi ng sheet after dicing &g nounted on a |ead frane.

Bonding 20 was conducted and a high pressure sealing was effected with

oein was cur od B heRE AJSATC 198 o e FaveD IFSTuEBE Yy, she, sfR thand " °

were conpl et ed. S sto stand still in an
85[err]C x 85% Rﬁ*get nosp gr%ea}g%r&lé%rk Ol*r’ifdrafg. THereafter, a vapor phase
sol dering (VPS, duration. 1 mn) was conducted at 215[err]C thrice,
and whet her or not the sealing resin cracked was inspected by a
scanni ng acousti Example Bonmography (SAT). The ratio of the number of
cracked speci nens to the sum of input test speci nens was determ ned
30 and expreBsed as "The isamef ppackavgzee casicidt Example 1 was repeated except
20 Quantity of scattered chip The nunber of scattered
chi ps (including '-'ﬂ}ﬂrte@JIP&rlyethylﬁﬂ%c%%Pf&%h%epﬁéﬂ-ﬂl tpRRtedlthnds count ed

after the dicing s:Llicon%t %e‘i%ggecgégnél (fiickness: 25 Mm, melting point:

272°C, surface tension: 30 dyn/cm-) was employed in place

of the polyethylene naphthalate film treated with an alkyd
10 release agent (thickness: 25 um, melting point: 272°C,

surface tension: 34 dyn/cm-). The results are given in
Table 1.
Exanmple 4

15 The same procedure as in Example 1 was repeated except

that a polyethylene terephthalate film treated with a
silicone release agent (thickness: 25 Um, melting point:
256°C, . surface tension: 30 dyn/cm-) was employéd in place
of the polfethylene naphthalate film treated with an alkyd
20 release agent (thickness: 25 um, melting point: 272°C,-
\ surface tension: 34 dyn/cmﬁ). The results are given in

Table 1.

Example 5

25 The polyimide bonding sheet employed in Example 1 was
punched into a circle 6f 120 mm in diameter, and a 4-inch
silicon wafer was fixed to the above polyimide bonding

sheet by a thermocompression bonding (140°C, 2.0 kg/cm2) in



5 Chip peeling strength: After dicing the wafer adhered on the

di ci ng/ bondi ng sheet into each chip size, the sheet for expanding
process - of the dicing/bonding sheet was fixed on 10 mmthick gl ass
pl ate by neans of a pressure sensitive adhesive double 10 coated sheet.
A vertical hanging jig was fixed to a diced chip surface with the use
of an instantaneous adhesive. A nylog | oop was fixed to a cross head
part of Instron nodel no. 4204 universal tester (manufactured by

"I nstron Cor por.ati on d i nterl ocke i.th,a hooked part of the .1
abgve jig. Then,apf“ﬁ'émlfﬁs%‘ggﬂm’élga%p ea?’&fq‘a\tgfaglé?oggfﬁ%%%pwaéer cgﬁ‘égﬁtgg 500
mimn to th ‘ . | > - . .

for ce was det o tsoq g ¥E bhERAcd 6 M polyintdOpoRdg il PhES, |

Exanple 1 a wafed pebii884YWitl lbddiog dfebi! Wb 1804 fidd m t hi ck)
bei ng extensible in both the direction of the length and the

direction of the w diSeparateigftthel sheets fumiexpandihgaprocess amiplldyed
pressure sensitive adhesive (solid contents coating 25 thickness: 10
[err]m) to pPoviice Exampdesilr wasecpsnched intivesi ¢drcle of | 2§2mm timer eby

obtai ning a sheet for expandi ng process. Separately, the treated
surface of a poldi@M@fesnand bonded iR @%WWPFHNEP@&%@P%H%% ipd

rel ease agent face of the above polyimide bonding sheet having the

silicon wafer fixed thereto.
Thereafter, the resultant laminate was fixed by a ring
10 ffame, and the dicing, expansion and IC molding were
carr;ed out according to the common procedure. In the
dicing, no scattering of IC chips occurred.
| Thereafter, the expansion ratio, ratio of packége'
Efack! quantity of scattered chips and chip peeling
15 sﬁééggth were measured in the above manners. The results

are given in Table 1.

Comparative Example 1 ' ‘
The treated surface of polyethylene terephthalate film
20 treated with a silicone release agent (trade name: SP
PET3811,.produced by Lintec Corporation) was coated with a
solution of thermoplastic polyimide adhesive in
cyclohexanone (coating thickness: 10 pm) and dried (140°C,
2 min). The resultant laminate was punched so that a
25. polyimide bonding sheet having.the form of a circle of 120 }
mm in diameter was obtained. Subsequently, a 4-inch
silicon wafer was fixed to the above polyimide bonding

sheet by a thermocompression bonding (140°C, 2.0 kg/cm?) in



21 (thickness: 25 [err]m nelting point: 272[err]C, surface tension:
34 dyn/c¢m) was coated with a solution of thernoplastic pol yi m de
adhesive in cycl ohexanone (coating thickness: 10 [err]m) and dried
(140[err]C, 3 mn), thereby obtaining a polyimde 5 bonding sheet. The
pol yi m de bondi ng sheet was | am nated to the sheet for expanding
process in a manner such that the u®4 eated surface of the

pol yet hyl ene naphthalate film contacted the pressure sensitive

adhesive |ayer. RBupehhBg such ¥@st R&{d Yakdogorh8asil s Regler ebneyeeddi N9
process and 10 the polyimde bonding sheet were forned into concentric

circles of 207 myhenddhé8id strthedRiferthe poNgimid€ honding shébUS, Thu&f er
di ci ng/ bondi ng sheet was obtained. A silicon waf er was fixed to the

bondi ng sheet by aawalfernpconpdedsvith bondingostieey ¥ds!Girarin€d.30 sec) and
fixed by a ring frame. Then, 15 the dicing, expansion and |C nolding were
carried out accgmelﬂglvsthhheQﬁnﬁﬂﬂﬁqhﬁ@@ééEFef11% trpated wigh ghe
scattering of .1C Chl ps occurre expans

Catfo ralio®r g ege a5ent s deekash ARy LB SRATT AR RIGEIORY. K
peel | ng 20 F%'ﬁ%tlggwgfxgegﬁ gﬁ'&.@?q)g %bt@?.n@.p@vgn n%ﬁ![;'eeg ve—cog%e é:gkéé

are given in Tab rocedure as in

Exanpl e 1 was re&‘fﬁfseﬁdﬁéﬁ?.%-cgéed thfHe A RraBt HML@B&&V&{‘YA sQ{é%TtatESr
copolymer film (100 [err]m thick) being extensible in both t

direction of thedxpagding process of 207 mm in diameter comprising a soft

polyvinyl chloride £film (100 pm thick) having one side

10 thereof coat,e_d. with an acry]_.ic pressure sensitive adhesive
(coating thickness: 10 pm) in a manner such that the
polyimide adhesive contacted the acrylic pressure sensitive
adhesive, thereby fixed by a ring £rame. The obtair'xed_'
product was diced and expanded according to the common

15 procedure. In the dicing, no scattering of IC chips
occurred. However, all the input test specimens suffered

from package cracking.

Comparative Example 2

20 A soft polyvinyl chloride film (100 um thick) v.)as .
coated with a solution of thermoplastic polyimide édhesive
in cyclohexanone and dried (140°C, 2 min). In the drying,
the soft polyvinyl chloride film suffered from thermal
deformation. Even when vacuum dfying was performed, the

25 soft polyvinyl chloride film suffered from swelling and
deformation. Thus,'a wafer dicing/bonding sheet could not

be obtained.



22

results are given in Table 1.
procedure as in Exanple 1 was repeated except
naphthal ate filmtreated with a
[err]m melting point:

enpl oyed in
al kyd 10

pl ace

rel ease agent (thickness:

Exanple 3

5

surface tension: 34 dyn/cm). The re®285ts are given in
Exarple 4 15

surface tension:
pol yet hyl end

(thi ckness:
dyn/cm. T
The pol yim
circle of 1

and the direction of the wdth was used as the soft film

The sane
that a pol yet hyl ene
silicone rel ease agent (thickness:
272[ err] C, surface tension: :
of the polyethylene naphthalate filmtreated with an
272[ err] C,
Table 1.
The sane procedure as in Exanple 1 was repeated except
that a polyethylene terephthal ate fil mdyeatied with a
rel ease agent (thickness:

30 dyn/

25 [err]m nelting point:

The

25

cm was

silicone
25 [err]m nelting point: 256[ err] C,
30 dyn/cm) was enployed in place of the
napht hal ajwantidyrofr eht edhip pheHmgal {\akp2hsionetadsd At of
25 [ err] acateied ohipm| nt : SARhglly | C @urf ace |t paskage |34
e resullts are piven_ip Tabl e_1. Exangl ecrack5
e bondi |n3mms helel 1empFby dumi H Bxiomn B 1 wa¥ Ypurlchgdmi @ d a
T dranetpr, andfa 4-1ngn
Ex. 1 0 0 250 840 105.1 | 105.3 0/15
Ex. 2 0 0_- 250 840 106.4 | 106.5 0/15
Ex. 3] 9 0 180 770 | 104.9 | 104.9| 0/15
Ex. 4 6 0 190 810 104.8 | 104.9 0/15
Ex. 5 0 0 250 | 840 | 105.4 | 105.6) 0/25
Comp. ' : .
Ex. 1 0 0 720 2800 105.6 | 105.6 15/15
Conp. '
| Bx. 2 Sheet could not be obtained.




silicon wafer was fixed to-the—above polyi m de bondi ng sheet by a

t her noconpr essi on bondi ng 140 2.0 kg/cnferr]) in
23 a manner suchumm\w !} the silicon wafer contacted t he
adhesi ve surface of t i ng sheet. Thus, a waf er

provi ded with bondi ng Sheét was obt a| ned Separ ately, the sheet
for expandi ng process enpl oyed E&gnple 1 was punched into a circle
of 207 mmin di anet er and bonded to the polyethyl ene naphthalate film
face of the abovéhablis mtlddneandisng sheet having the silicon wafer
fixed thereto. -Thereafter, the resultant lamnate was fixed by a
ring 10 frane, and lhe c#dfaf@f Méns‘/bﬂnéh%m@m gongonedeot carried

out according to the conmon procedure. In the di ci,ng, no scattering of
| C chips occurred. @& sheet fop,expandipg Pﬁ‘éc%'%(spaf‘r%‘}p&ﬁsl’-&?l 8, s?%‘il%"’d‘f
package crack c{ﬁ: of scattered_chi s and ch

strength were meﬁgﬁ're %e é‘ezft?&?é ﬁaﬁﬁ%fiur sr]‘é:é}ﬁ’fet ggﬁeswg ]ea%ﬁli/en I n

Tabl e 1. ﬁparatlve Exanmple 1 The treated surface of
pol yet hyl ene terep haI ate film 20 treated with a silicone rel ease agent

(trade name: SP ﬁ,ﬁﬂ.& 5P HRNAGRY BHebt NESRPGYIRQ &l peBle¥8Sng Ot 1Y

wth a solutlon 0 rmopl asti ¢ polyi m de adhesive I n
for polyimide type resin and, formed thereon, a polyimide

adhesive layer.

10 2. The wafer dicing/bonding sheet as claimed in
claim 1, wherein the processing film for polyimide type
resin is made from a resin having a melting point of 230°C

or higher. S ,

15 3. The wafer dicing/bonding sheet as claimed in
claim 1, wherein the'proceséing film for polyimide type
_ resin has a surface tension of less thah 40 dyn/cm-.
<
4. The wafer dicing/bonding sheet as claimed in
20 claim 3, wherein ﬁhe processing film for polyimide typg

resin is made from a polyethylene naphthalate resin.

5. - The wafef'dicing/bonding sheét as claimed in
claim 1, wherein the pressure sensitive adhesive layer pas
25 a surfacé area which can be supported by a wafer dicing
ring frame and the polyimide adhesive layer has an outside
diameter which is smaller than an inside diameter of the

wafer dicing ring frame.



cycl ohexanone (coating thickness: 10 [err]m and dried (140[err]C, 2
mn). The resultant | am nate was punched so that a 25 polyimde bonding

sheet having the ' 120 nm in di aneter was obtai ned.
Subsequently, a 4-inch silicon wafer was fixed to the above polyi m de

corenerey) in - MNP <=°29 Poret ne 22T S anner

such that the back of ‘thé sPfliton wafer contacted t he adhesive surface
of the polyimde bonding sheet. Thus, a wafer provided with bonding
sheet was obt ai ned. The pol yet hyl ene terephthal ate filmtreated
with the 5 rel easefagent mescese|fat Produchagadoseniggndughasyidgérdcesrt h
bondi ng sheet, thereby obtaining an adhesive-coated wafer. Thi s

adhesi ve- coat ed ViRafRr COmRT g rtdie SteRsspéét for expandi ng -process of

207 i n di t risi ft | yvi ] ori fil 100

[err]rrm ![ Ei clk?rrﬁa\?ir n;ggﬁé‘l‘:‘é#g’gg aﬁ&%ﬁwwggﬁégégy%’ﬁ%%l ra‘y: i (r:n E)r essure
M . Cira thick ; ! "

That the. -8 géRteanductGPaiddk o8 SURBIRipldel SaiedIvd BB IRRRCERSICT

adhesi ve, there“&ngxﬁgcgﬂgfbéﬂJEﬁg'Eﬂg%t whi2€n 0% atdifshsed of product was

di ced and expanded according to the common 15 procedure. n the dicing,
no scattering of |IC ahshRéet for OSLpHricHthg Igaoeess, cahpriditng P Hofite ¥ 1m
speci irens suffered from package cracki ng. _

and, formed thereon, a pressure sensitive adhesive layer,

and ‘a polyimide bonding sheet comprising a processing film

10 for polyimide type resin and, formed thereon, a polyimide

adhesive layer;

' dicing the semiconductor wafer into IC chips:

- expanding the wafer dicing/bonding sheet so as to
enlarge IC chip spacings;

15 . | peeling from the processing film for polyimide type
resin the IC chips having the polyimide adhesive layer
sticking thereto on their backs; and '

placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is interposed between the

20 IC chips and the lead frame to thereby bond the IC chips to

the lead frame.

7. A process fo: producing.a semiconductor device,
which comprises the steps of:
25 conducing a thermocompression bonding of a
semiconductor wafer to a polyimide adhesive layer of a

polyimide bonding sheet which comprises a processing film



Conparative Exanple 2 20 A soft polyvinyl chloride film (100 [err]m

thi ck) was Lon of thernoplastic polyimde adhesive
i n cycl ohexanone and dried (140[err]C, 2 min). In the drying, t he soft
pol yvi nyl chIor|dfuulﬂﬂumuuﬂﬂ"tmunronlthernal def ormati on. Even when
vacuum dryi ng was soft polyvinyl chloride film
suffered fron1smelllng ahd def or mat i28. Thus, a waf er dicing/bondi ng
sheet coul d not be obt ai ned.

25 _ for polyimide t eTﬁééfh]and, formed thereé¥ANind pdfyimide
Chi p peeling Expansion ratio t|o of scattered chips
strength adhesive layepackage _ :
crack 3mm  10nm 3mm 10 mm X Y 10 mm
Ex. 1 0 0 attaxddng a gheet fQOSexpandigl proceds lgomprising @

0 0 250 840 106. 4 106. 5 0/ 15 Ex.. 3 - 9

0 180 77@pEt fidm and, 1§grged theyepn, a pEgssgre sgpsitlve 0
190510, 5 150RedRier olihg vorih pondlgs sneel 1n o 4

2800 105. 6 ]égkﬂstha¥5 %i prengPp sens;é@&e %dhe51ve layer co&%y3%

coul d not be obtal ned.
exposed surface of the processing film for polyimide type

resin of the polyimide bonding sheet;
dicing the semiconductor wafer into IC chips;
10 expanding the sheet for expanding process so as to
enlarge IC chip épaéings;
peeling from the processing film for polyimide type
resin the IC chips having the polyimidg adhesive'la§er'
sticking thereto on their backs; and
15 placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is interposed between the
IC chips and the lead frame to thereby bond the IC chibs to
thé lead frame. ¢
20 8. The process as claimed in claim 6 or 7, wherein
the processing film for polyimide type resin is made from al

resin having a meltin§ point of 230°C or higher.

9. The process as claimed in claim 6 or 7, wherein
25 the processing film for polyimide type resin has a surface

tension of less than 40 dyn/cm .



5 . What is clained is: 1. A wafer dicing/bonding
sheet conposed 6T a sheet for expahdi ng process conprising a
soft film n, a pressure sensitive adhesive | ayer,

5 and ﬂllm ﬂmugﬁ |ng sheet conprising a processing film
for polyimde type re5| n an @r med thereon, a polyimde adhesi ve .

| ayer. 10 . The waf er dlciﬁﬁabonding sheet as clained in
claim1l1, wherein the processing filmfor polyimde type . resin is nade
froma resin having aoteltithg peobésdfa N LAmedCin cladh 8] FAdrein the

3. The waf er dicing/bonding sheet as clainmed in claim1l1, wherein the
processi ng fil mpmcesslipgnitdémt fpe polyimisls nypasrassorfaosadensiom aof | ess
than 40 dyn/cm 4. The wafer dicing/bonding sheet as clained
in 20 clai m3padyetsiviengenppbeakatry ¥89iA-f or pol yi mi de type resin
is made from a pol yet hyl ene napht hal ate resin.

5 _ . 11. .The process as claimed in claim 6 or 7, wherein
the pressure sensitive adhesive layer has a surface area
which can be supported by a wafer dicing ring frame and the
polyimide adhesive layer has an outside diameter which is
smaller than an inside diameter of the wafer dicing ring

10 ~ frame.



5. The wafer di ci ng/ bondi ng sheet as claimed in claim1l1, wherein the
pressuré sensitive adhesive |ayer has' 25 'a surface area which can be

supported by a wafer dicing ring frame and the polyi m de adhesive

| ayer has an outsi de di amet er mhlch is smaller than an inside di anet er
of the wafer dicing ring frane. 30 . A process
for producing a se LSe h f:
conducting a thern§@§%§r§5§&5ﬁ9§§hﬁﬁﬂ §PE§$hh§B gﬁﬁp g @Pg §§§#§$f§§
pol yi i de adhesive | ayer of the PNPUGTORNDEN&EREI ng sheet which is
conposed of a sheet for expanghggﬁggﬁsess conprising a soft film
and, forned thereon, a pressure sensitiv ive | ayer, and a

pol yi m de bondi ng SheSﬁeCQQfgfsdfglﬁgﬂﬂagﬁgﬁé'Qﬂeéﬂl TN p&ggegglylnlde

type resin and, forned thereon yim dhesive | ayer;
dicing the sem CQﬂdéﬁ{:QdSnV\@érﬁfrld’Esoal Go¢hi PS1m, a pressureC%BaBdtDget he

waf er dici ng/ bondi ng sheet so as to enl arge IC chip spacings; 15
peeling fromtheaghestesi laydr |formaid pal yhei sieft yiidlm, a proeesBihyefiln
chi ps havi ng the polyi m de adhesive | ayer sticking thereto on their

backs; and 5 for popyimidey type r€sdhi pempesed |afach theate regiatanhneesiuch
which has been formed on the pressure sensitive adhesive
layer and a polyimide adhesive layer formed on the
processing film. It is preferred that the processing £ilm
be a polyethyiene naphthalate film whose surface has been
10 subjected to an alkyd release treatment. The present
invention facilitates expansion to be conducted after the

wafer dicing.

*

Figure 1



that the polyini de adhesive layer is interposed between the 20 IC chips
and the lead frane to thereby bond the I'C:chips to the | ead frane.

7. A process for producing a sem conductor devi ce, whi ch conpri ses
the steps of: 25 conduci ng a thernoconpression bonding of a

sem conductor wafer to a polyimde adhesive |ayer of a pol yi m de
bondi ng sheet which conprises a procedsizhg film 28 for
polyi m de type resin and, forned thereon, the polyimn de adhesi ve

| ayer; ﬁf hi ng a sheet for expandlng process conprising a

soft filmand, for d: t hereon, a pressure sensitive 5 adhesive layer to

t he polyi m de bondi ng sheet in a manner such that the pressure
sensitive adhesi 1@ Iayer contacts an exposed surface of the processing
filmfor polyimde type resin of the polyimde bondi ng sheet;

di cing the sem co ctor wafer into I C chips; 10 expandi ng the sheet
for expandi ng proce so as to enlarge I C Chlp spaci ngs;

peeling from the processFaET i .'.-; PRmmA~Legin the | C chips
havi ng the polylnlde adh-"“??" e SRR AT TN, ~9_9§ t hei r backs;
and ;




15 pl acing the 1C chips on a lead franme in a manner such t hat

t he pelyin%de adhesi ve layer is interposed between the | C chips and
the lead frane to thereby bond the IC chips to ~the lead frane. 20
8. The process as clainmed in claim6 or 7, wherein t he processing
filmfor polyimde type resin is nad% 5ron1a : resin having a nelting
point of 230[err] C or higher. / 9 The process as clained in
claim6 or 7, wherein 25 the processing filmfor polyimde type resin
has a surface tension of less than 40 dyn/cm
29 : 10.. The process as clainmed in claim8, wherein the
processing filmfor polyinide type resin is nade froma pol yet hyl ene
napht hal at e resinﬁ:' ‘2 11. The process as clained in claim®6 or
7, wherein t e!!;Le sure sensitive adhesive |layer has a surface area
whi ch can be supported by a wafer dicing-ring frame and the pol yi m de
adhesi ve | ayer has an outside dianmeter which is smal | er than an inside
di aneter of the wafer dicing ring 10 frame.
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