1 F DESCRIPTION METHOD OF PRODUCI NG A SEM CONDUCTOR DEVI CE, AND WAFER-
PROCESSI NG TAPE 5 TECHNI CAL FI ELD The present invention relates to a nethod
of producing a sem conductor device, and it also relates to a

waf er - processing tape that can be used in the same. 10 BACKGROUND ART
Along with the recent devel opnment of small-sized and thinner-type

el ectronic machinery and tools (electronic devices), there has been strong
demand for the establishment of higher-density packaging techni que of 15
sem conductor el enents. The net hod us%ﬂgg@RhgﬁQngrane, whi ch nethod has
been used for packaging a sem conductor device so far, fails to cope with
the demand for such high-density packaging. Al so, a nethod of primarily
using a resin paste ondi ng materials used for bonding these,

among die b
is currently Mﬁﬂ@ﬁtQFfﬁ@QUQIN@AS > CNDY pHORAIE ML E ARPIpEEER as a
nmet hod to packgge) §mr@'_} ctor device having the substantially sane
size as a sem conﬁ?or efement. This flip-chip packaging has attracted

remar kabl e 5attention as a nethod of packaging sem conductor elenments in a
m ni mum area, _correspondi n%at o the current devel opnent of small-sized and
hi gh-densi ty 25Eef@EAbELFachi nery and tools. A bunp is formed on an

packagi ng.  and the bLrlIS ey RSN Rt Py REe et dctbst r at e
el ectrical ly. sisnicontiiietor doyios] dndi akfo reidtes ol BRvafar-pRd8EIngSaps kI ddry
used, and thi sbesgééjdeirn tltquéns%niwes. formed on an
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BACKGROUND ART
Along with the recent development of small-sized and thinner-type
electronic machinery and tools (electronic devices), there has been strong
demand for the establishment of higher-density packaging technique of
15 semiconductor elements. The method using a lead frame, which method has
been used for packaging a semiconductor device so far, fails to cope with the
demand for such high-density packaging. Also, a method of primarily using a
resin paste, among die bonding materials used for bonding these, is currently
dominant.
20 For this, flip-chip packaging is proposed as a method to package a
semiconductor device having the substantially same size as a semiconductor
element. This flip-chip packaging has attracted remarkable attention as a
method of packaging semiconductor elements in a minimum area,
corresponding to the current development of small-sized and high-density
25  electronic machinery and tools. A bump is formed on an aluminum electrode of
a semiconductor element used for this flip-chip packaging, and the bump is
bonded with wiring on a circuit substrate electrically. As to the composition of

the bump, a solder is primarily used, and this solder bump is formed on an




alumnumtermnal that is exposed and connected to the internal wiring of a
chip by deposition or plating. O her exanples of the bunp include a gold
stud bunmp formed in a wire bonding devices: |f a sem conductor device
connected by such a flip-chip is used as it is, 5 the electrode of the
connected portion is exposed to the air, and large stress is applied to
the connected portion of the bunp through thermal history in the

subsequent step of, for exanple, a solder reflow step, because of a large

difference in : ; ' oefficient be n a chip and

substrate, gi %m‘hpﬂe %‘%Eﬂgér}i%gg@%%i%@ﬁ?’ﬁ%ecg%@ﬁﬁl%@?@rfaﬁﬁé{ﬁngiCﬁyﬁ. 10

To solve this phiptdyedepditioet boglatieg adaRéeskdnip WBict e BlA®intiNGe RURG isBd

connected with the substrate, the 3‘ap bet ween the sem conductor ef enment and
i

the substrate PdMpiferreadin anviee berdingseyice. or an adhesive film which is
then cured to fix a ure . .the sen conductor el enment to the substrate,
to inmprove reliabil ?%/Ssegﬁ'%?ﬁgu{t%aﬁ\é‘P%&OBB??tFSrlP.y %%?'A@ fip-chip {spseq s it is,
proposed as a thenswabbde atitRSiorHRicREB®BhM ek i iiging
step to a die bonding step. Hovvevere,. ?t has ge@ﬁ%‘%@ntggeatlﬁgﬁg;&pg%\%gl'g
adhesi ve or adheRliasnodhesonuseledimmrtioonbithegourhp éhroughdbeinmg higtory intthe

pur pose has diff in.retaining resin fluidit due to the formation of
a three-di nenéétf%s(rxieépéé} %@Eﬁ%n%rﬁéag}pﬂ%& ﬁ?'gé%geglb@%/%{fgdb%ﬁ%elﬁar@@%ti on.
20 Therefore, dgitferdriceligths etaial é@bé@éi@ﬁh@éﬁibbénbse{wéérﬁg cgfbtéhd Q%_U%EE’ﬁfef ate
irregular surface, rendering it inpossible to obtain bonding reliability.

I n the neanti n@VINgerertalg pro ieRgutng packagremraliabiy.ected to flip- chip

B ound 1 nd e conduit 816 IREre TR 2RSS eBPRH 1 Sh gifftbb RaRT s
Therefore, if @rnegticdwitieshérsiisstpas! 8@ g?épplﬂétw&nﬁtﬁﬁ JeplivERIL b PEE RIS SInaT
these sem conductor elenents by a capillary phenonenon when a resin paste
is filled, tHBSPESsHalpdillad witisaresieicents ¢ awailkesivedtinl whiahlintert tieed
mfezrei”grei ?; agBIf. Lérﬁgsél?fré b0 S e PAH Gt L ERBro thgcs!u%cs“crg%, ?oanQp:%r\)/%r ational
reliability of the connected portion.
15 Also, a tape is proposed as a removable adhesive or adhesion tape to
be used from a dicing step to a die bonding step. However, it has been found
that a removable adhesive or adhesion agent used for bonding after UV curing
for this purpose has difficulty in retaining resin fluidity, due to the formation of a
three-dimensional crosslinking structure associated with UV radiation.
20 Therefore, the filler cannot satisfactorily be filled into the substrate irregular
surface, rendering it impossible to obtain bonding reliability.

In the meantime, generally, semiconductor elements subjected to flip-
chip packaging have many electrodes, and also these electrodes are arranged
around the semiconductor element because of a circuit design problem.

25  Therefore, if a liquid resin is poured from the gap between electrodes of these
semiconductor efements by a capillary phenomenon when a resin paste is
filled, the resin spreads insufficiently, which readily allows the presence of

unfilled portions, posing problems, including such operational inferiority as that




E the action of the sem conductor elenment tends to be unstable, and | ow
reliability noisture resistance. Further, when the size of a chipis

smal ler, the substrate is contamn nated byi%n overflowed liquid resin, and
when the electrode pitch is narrowed, it makes for difficulty in pouring
the resin. Also, it 5 takes too nuch period of time to fill the resin in
each flip-chip-connected sem conductor elenent, which can represent a
productivity problem considering the curing step. A nmethod in which a

f is dicediy G i figlmis bonded b
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of filling a r@iahnimbatur@rr@sissarr@cmrmér,amos@ﬁtﬂa@@%%fd%vseéma@ﬁ?ﬂ#&e a
wafer is damaged nore easily at the time of thernoconpression bonding, as
the thickness SHOSIRE fafitaninaied byaeaverfiowed iiqlidciests esdtwiemtbed to grind

or cut the back I C fer ter the adhesive filmis,
bonded by ther%gg?r%?égg?%’nﬁé}ﬁ%@\g@/’elfT%ﬁgéorc(ﬁﬁWHh)( i"bﬂ%”'%%ﬁ At d’ﬂ]s‘éff thack
face grinding thkes exmrakheetiddasitnge tafetRNSsinashesAiNenld-tMnddis tape
has high affinity to the adhesive film giving rise to the problemthat
peel i ng for ce YPiePNEHEohaleriany. Whighecarsregrenand atpodsctivitylpeoblecr, eased, and

Horove the 1B e R b step AT hebol ARG B Belieh PG Buer 8T (o
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viscosity when the adhesive filmis applied under heating. However, the
peel i ng for ce YPPLHRI BaHers rart thenetd efifdlingeavssivlpesteadhdss ventape t ends

to be incrgas Lcatd n S| nder _heating, posi t he
probl em ¢ gt 14 LRRHSC AR B PR AT FamatR mPBe R atitrdil o
adhesi ve t ape dfthemandhgsicesioniderifgalsi thg thidknddder thanghrbuistdiRredat ur es
and advantages aof the invention will appear nore fully fromthe follow ng

description, t4REMNGCIIFMBENSET @i 9N Precut dle baplkingiTface df i thips wafer
after the adhesive film is bonded by thermocompression.
However, in a conventional combination of back face grinding
15 removable adhesive tape and an adhesive film, this tape has high affinity to the
adhesive film, giving rise to the problem that peeling force after the backing
face is ground tends to be increased, and therefore damage tfo the wafer is
easily caused in a peeling step. Also, to improve the fill-ability of the adhesive
film into irregular substrate, to thereby increase bonding reliability, it is
20 necessary to lower melt viscosity when the adhesive film is applied under
heating. However, the peeling force of the adhesive film from the removable
adhesive tape tends to be increased by application and adhesion under
heating, posing the problem that it is difficult to peel the adhesive film from the
removable adhesive tape after adhesion under heating.
25 Other and further features and advantages of the invention will appear
more fully from the following description, taken in connection with the

accompanying drawings.




LS BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is an explanatory view show ng a
process using the wafer- processing tape of4 an embodi ment of the present
invention. Fig. 1(a) is a sectional view, Fig 1(b) is a bottomview, Fig.
1(c) is a sectional view, Fig. 1(d) 5 is a sectional view, and Fig. 1(e) is
a sectional view Fig. 2 is an explanatory view show ng a process of

anot her enbodi nent of the nethod of producing a sem conductor device, by
using the wafer-processing tape, according to the present invention. Fig.

2(a) is a sec%k%q?geli?gwipﬁicm ngé)RiA%mlégcti onal view, Fig. 2(c) is a

pl ane view, Fi 0 a sectronal w, and Fig. 2(e) is a sectional
view. Fig. 3 is an eXpgl anaboiekplnesrs Ve Reodird £ 8esesefysdh@tH 0t her
enbodi ment of the net Eod of prgduci nrg a sempcg%fdu%tor Sdeu\/Si%ch{,Helb\};a%Ei ng the
waf er - pr ocessiM§cespey tage of an syhosimaet pirtbeanesentverariton. Figgl(a3(ad is a
sectional vie | - I ctional_ view.. Fig. .3(c) IS | ane. vi ew,
Fig. 3(d) is %@bgéﬁ'?@ngﬁ’ ﬁ(PZ\%égﬁﬂoﬁ Yewsig) 17y (C‘s%—‘&'%%a\ﬁe% g, 1(d)

DI SCLOSURESCF ib I\&hdTioRhl fleroasll Fey. 19e} Rex BEGRMAI vielvention, there is

provided the follow ng neans: 20 (1) A wafer-processing tape, conprising a
renpvabl e adhesi ve Ifge? s an@xplanataihiEw ehdaingra pfasesedf anothesubst r at e

film wherein L d S, U i rocess involving the steps of:
grinding a bacﬁi%%ghge%gfo lrgj‘?/ﬁ%g?ocg?f@%pycgﬁb%??@f@”ﬂﬁgﬁoﬁgeﬁGﬁvBX-Utsﬂgéhﬁet al
el ectrodes, amnfetbeddigst f 86crtimgUbtth el Ay sy @ state
that said tape is gdhergdd%tgw?o, tche mng ert %%ﬁ@qﬁfgg%ﬁafg'pﬂ%h&cki ng up
the chips, i n S@RlierairviewchDpbhise sestisioad view, iFg. (s} iateeplahatvievh e igdhels iis/ e

| i | ed . ate film but is bonded to the individual
chr p (2) e s BTl BBuEHRAS Tfe) belbetiting Fisihe above (1), wherein in

the 5 Fig. 3 is an explanatory view showing a process of a still another
embodiment of the method of producing a semiconducior device, by using the
wafer-processing tape, according to the present invention. Fig. 3(a) is a
sectional view, Fig 3(b) is a sectional view, Fig. 3(c) is a plane view, Fig. 3(d) is

15 a sectional view, and Fig. 3(e) is a sectional view.

DISCLOSURE OF INVENTION
According to the present invention, there is provided the following
means:
20 (D A wafer-processing tape, comprising a removable adhesive layer, and
an adhesive layer, formed on a substrate fiim,
wherein said tape is used in a process involving the steps of. grinding a back
face of a wafer circuit substrate having convex-type metal electrodes, and
dicing the wafer circuit substrate into chips, in a state that said tape is adhered
25 to the wafer circuit substrate; and picking up the chips, in which the chips are
picked up in a state that the adhesive layer is peeled from the substrate film
but is bonded to the individual chip;

(2) The wafer-processing tape according to the above (1), wherein in the




pi cking up step, the chip is peeled fromthe renovabl e adhesive layer, in a
state that the renovabl e adhesive | ayer is .bonded with the substrate film
and only the adhesive |ayer is bonded with’the chip; (3) The

waf er - processi ng tape according to the above (2), wherein the 5 renovable
adhesive | ayer contains an acryl type copolynmer as its principal conponent
and has a gel fraction of 60% or nore; (4) The wafer-processing tape
according to any one of the above (1) to (3), wherein the renovable
adhesi ve | ayer i waf er - processi ng tape

. radi atiop-cur.abl e; ). The .
according to aﬂyﬁg‘ﬁeu%gteph&ea%@és P?ﬁ‘ggd‘*’%)tbe rAOoVRRIE EdResiNe [Adieli ae
| ayer is heat - gdiail=21thd & & ' : r.qi 4 an ne
of 'the above (11 o e I s SO L B B S ek L e P
conmponent, at Prisdhe adhesine laferasn boadey Mith theiohjp;an epoxy resin or a
pol yi m de resiGEi and.gr]\as a storage elastic npdulus at 25C of 1 MPa or nore
and a storage ¥lasti E'PORFTROSESHOE [@pe ageprgingstoNba above é2s wherginTthe
waf er - pr ocessi g &\t i t.9 (6
wherein the renovabl e ggﬁgéth%én%legggﬁ{b\c{%%? gia%blgﬂ?eagg%ﬁn%ésg8ﬁg'ln%m as
its principal cooppusdrand isas d gat frattidry pE6CWped mory: bei ng conposed of , as
its principal ent, . an acrthgétépe copol yner having at |east a

0 y
radi ation 20 _c(é ag}j E N HERPERASS BB13CCREHAY coANMIORRHY tige sbpye dhdod3),
group cont ai nipBerefh el alE 8HR=EG0E | re?%%%ﬂi%@EgﬁBleon a primary chain;

(8) A nethod of producing a sem conduct y using the wafer-
processi ng tap®) accdhdiwajet-pradessaigaepe @brording s bey boetdiehs bBOS 0f)to (4),

adheri ng idtape.to a ywafer circuit substrate having convex-type 25
netal el eé@ro gef)re ﬁ%ﬁofi"ﬁ/gesév%té‘ﬁ“ﬁa{??@%ﬁm@@{@i waf er circuit substrate;

dicing the wafgy ci TRYiafeHBRIdALRG! S ABbRfing 1PLGYLRE dfthd BE.Ft A% @ ©
wherein the adhesive layer contains, as its component, at least any one of an
acrylic rein, an epoxy resin or a polyimide resin, and has a storage elastic
modulus at 25°C of 1 MPa or more and a storage elastic modulus at 80°C of
15 0.05 MPa or less;
(7) The wafer-processing tape according to any one of the above (1) to {6),
wherein the removable adhesive layer contains an acryl type copolymer as its
principal component, said acryl type copolymer being composed of, as its
principal component, an acryl type copolymer having at least a radiation-
20  curable carbon-carbon double bond-containing group, and a group containing
a hydroxyl group and a carboxy! group on a primary chain:
(8) A method of producing a semiconductor device by using the wafer-
processing tape according to the above (1), comprising the steps of:
adhering said tape to a wafer circuit substrate having convex-type
25  metal electrodes;
grinding a back face of the wafer circuit substrate:
dicing the wafer circuit substrate into chips:

picking up the chips; and




flip-chip-bonding the picked-up chips onto a substrate; (9) The nethod of
produci ng a sem conduct or device accordingﬁgo the above (8), further
conprising: adhering a dicing renovabl e adligsi ve tape, to the

waf er - processi ng tape adhered to the wafer circuit substrate having 5
convex-type netal electrodes, after the grinding step and before the dicing
step; and (10) The nethod of producing a sem conductor device according to
the above (8), further conprising: adhering a dicing renovabl e adhesive
tape, to a back faCﬁ@of.the fer circujt substrate havingﬁconvex-type

metal el ectrodes to 16 -WHPORNERY Rarrickes-de sbipsmyte apaibisialedher ed, after

the grinding st®p angnh el I term "renovabl e
adhesi ve agent Kgameans aﬁﬁéé{ggﬁtotf g%ﬂtﬁ%gggghﬁg%%dﬁ&l@&;envéé%g?%édwg%si%% after
treat nent suchabsve (8)i gthenabheprisirey: taethaving adlieisl Yemreable adfRane ape agent
capabl e of adhegri ng onl For exanple, the 15 term "radi ati on-curable

renovabl e adheSIS¥ fz?@'é’r’igéesr%%%a% drsoake e walrssirceit agbsiratedpaiice of
o oMot o ol B0 Y G ASHGL LR oS0

as Uv, after appli on of the rendva esl
the |ike. Furtstep; abthe term "adhesive |layer" means a | ayer, which can be

peeled 20 off, fromjihe rerr%abl e adhesive | ayer and remain adhered to a
chip when a sEf conliR MsthomPEPrasiucingea spRCANSUsRIiavibesartondiog do Arel t hen

the chip is pj i.ch ca - ; dhesi ve when the chip
i s mount ed oné ang %@%Sﬂ?gcgﬁfgﬁgg@r g?@%ﬁ?%%ﬁ%ﬁ%?ﬁ% elﬁﬁiﬁ?ﬁ@??a'?‘ﬁetotaerm
"renpvabl e adhlesikviactayf ére wakamsrcaitlsapetrateiadvifpsonve 2 peanetal BRelrbass ter ce
with the target t Ee bgnded t han that of the adhesive |ayer, and that can
be used fdP te '885 57 eRiOGRSSIEgiapR IS adhvued edfirrtbedrindipor ser endrmefore a
force needed fipg Oqtgﬁ%isg&'the adhered surfaces apart, and can be determ ned
according to the nethod as stipulated in JI'S Z0237. '
Herein, the term "removable adhesive agent” means an agent capable

of adhering and being removed after treatment such as curing, while the term
"adhesive agent” means an agent capable of adhering only. For example, the
15 term "radiation-curable removable adhesive agent” means a removable
adhesive agent capable of being removed or pealed off by hardening by
irradiation of radiation such as UV, after application of the removable adhesive
agent to a wafer and the like.
Further, the term "adhesive layer" means a layer, which can be peeled
20 off from the removable adhesive layer and remain adhered to a chip when a
semiconductor wafer or the like is mounted and diced and then the chip is
picked up, and which can be used as an adhesive when the chip is mounted
on and fixed to a substrate or a lead frame.
Further, the term "removable adhesive layer” means a layer that has a
25  lower peeling force with the target to be bonded than that of the adhesive layer,
and that can be used for temporary adhesion.
Further, the term "peeling force" means a force needed for peeling the

adhered surfaces apart, and can be determined according to the method as




The flip-chip packaging nethod for a wafer having netal electrodes, by
usi ng the wafer-processing tape, according to the present invention,
exhibits a significant effect in formationfof a thin wafer chip lamnate
structure, and it also 5 exhibits such excellent effects that a thin wafer
can be processed easily and safely and the entire process can be
shortened. Further, the wafer-processing tape of the present invention can
be wused throughout a process of a wafer back face-grinding step, a dicing
step, and a dj,e-hondi.ng ..and it is preferably used in the above

met hod of 10 pP! %%ﬁd“&"??ﬁgﬁéhip packaged substrate. BEST MODE FOR
CARRYI NG QUT THE | NViENH : [ gsent, | ' ve, made
various studies to soIbg»?ﬁg%EFQ%ﬁgﬁgﬁéﬂﬁﬁﬁgpgg%@e ConY ﬁ*ﬁ%h@?8#$§§§iggﬁp
packagi ng pr ocessg tidg waldr-processihg tape davoniing kathegaebedi Regni@f @xhbits Gui t
substrate to which an hesive filmis attached can be flip-chip-bonded
with a substrat'@"g5af %‘%@ﬁw éé‘F‘@F'W of adthint Weten shid agup@ienstiusiare. prédwdae on

process cam besafigid ?Wexé@(ieﬁpgﬁéétﬁghgt a ﬁ’ﬁﬁﬁ}a?%r%aw&{‘ Eptiée;égaé%%gq%%& ng a

speci fic adhesive fi ayer onto the surtrace o an ele t he
back face of safelyeandihemritire pubstssatzn bé shotameex 20 netal el ectrodes is

ground, by dicing th\g fe@] circuit substrate into chips in the state that
the protective tape |‘§‘gedh eetpfeERIctRsShuEIarR P! e praseat inerdienioss bet ape
when peel i ng th@dhes&Hduls fraP LOCub L o5

el ectrodes, to allow éJ a resﬁsfe&??wé??%ﬁi%%g% @'ﬁﬁ%%gﬁaygﬁé@ ?tgﬁi’t
substrat e wit rantka die-behdiog rsbefe sancBa sepreder ablyeusalay eh & iandive gnethed av e
attained tIEe present 25_.i nY.Ienti 3n. er'lq'Ge present invention will be described

in detail Bel dWPHHBIGTBIC BR sybgh@tdf the present invention has a
substrate film and a renovabl e adhesive | ayer and an adhesive | ayer forned
on the substrate film The renovabl e adhesive |ayer is preferably one
cont ai ni ng an BaESFWMODmeOR/pARMENGOUT I HE INWENEBION onponent  (preferably
80% by nmass or nore).. As the acryl type copolyner to be used, is
or e(; e)r/abl e an acryl el%i‘ggeplgventors ofcth% preggnt lnvgntic% have made various studies to
solve the problems in the above conventional flip-chip packaging process. As
15 aresult, we found that each diced wafer circuit substrate to which an adhesive
film is attached can be flip-chip-bonded with a substrate easily and safely, and
further a conventional production process can be shortened, by adhering a
specific protective tape having a specific adhesive film layer onto the surface of
an electrode before the back face of a wafer circuit substrate with convex
20 metal electrodes is ground, by dicing the wafer circuit substrate into chips in
the state that the protective tape is adhered, and by peeling only the protective
tape when peeling the protective tape from the circuit substrate with electrodes,
to allow the adhesive film to be left on the wafer circuit substrate with metat
electrodes. Based on the above finding, we have attained the present

25  invention.

The present invention will be described in detail below.

The wafer-processing tape of the present invention has a substrate




5 copol yner containing, as essential conponents, at |east a

radi ation-curable carbon-carbon double bond, an epoxy group, and a
carboxyl group at its side chain. No partifgular linmitation is inposed on
how t o produce the acryl type copolyner, and use can be nade, for exanple,
of a conpound obtained by reacting a conpound (1), such as an acryl type
copol ymer or methacryl type 10 copol ymer, which has a photopol ynmerizable
car bon-carbon doubl e bond and a functional group, with a conpound (2)

having a function roup capable of reacting the above functional group.
Armnggt hese cof¥d Lﬁﬂﬂga remevablevas hesiisdarer and ah@ﬁhﬁglva layshidouped pnehe zabl e

15 ob d by
copolymeri a1 ng R IR TR MG hANESTYRE b b i e fordhiyto ot
met hacryl ate, bayl W@eacdmﬂ)ﬁrﬁépéé/P@bhﬁ@rblaﬁc@rﬁbQ@éhtc(ﬁfé?@ﬂébﬂ%'@d/oeoy?ﬁ’%gs or th

a nmononer ((1)-2) having a functional group he nonorer
i ncl uded are FoFelexdmiceaciybivpe copolinaardo e osadslis amf@/ﬂaaﬂeeamasmmgd

dec t h
heving 6t 15°HEEE SRPEIUNE e Rt o BPRke Mg S8R a et beintis ons,
such as pentyl carborydaabeén d@ub!étb’dma%Wérﬂix? girb§9béﬂd’fa cafy %/%Pougeéthﬁé'sude

acrylate, and nethyl acrylate, or nethacrylates I1ke the hi's case
of the nononerchgin) M)pafé@ukahémftﬁﬂﬂbe&ffmﬁOS%irmhowﬁomodﬁcerm&myls‘xype

h ture beco ower
:azg[)le??\gsprz)dﬁccﬁoﬁﬁo at%ﬁsiéée g%]n "@‘%Z F 9RagplgsQ @;S%’fgf’grpbtt%’ﬁﬁérbat ure.
F h b desacti Angi At
EnhaNG! g comhat BT B e et B e R BE  ound

having a d& bdireirpeh V‘db@fbhés @dﬁwtowmeagabiemrboracettmedomrg bend anarad

acrylonitrile, t he e of . 5%. mass _or
Exa?/rpl es of theﬁ%&?l gro 5 Wc%d (ﬁi%ﬁg’ﬁ‘grﬁa?m %‘i’%lalgo'ﬁ%é:apal?'ﬁcqfude a
car boxyl groupeaatlmg/dTa)aiyd)vegfLmuﬂon@lrgr@UbnO group, a cyclic acid anhydride

9rouP, an epoxy grou and an isocyanato group. Specific 5 exanples of the
mononer ((1)-2) i ncl'{jﬁ@”éé?‘%@ eorePHNdEb e abeye icemmeuad (1) having a

photopolymerizable carbon-carbon double bond and a functional group may be

15 obtained by copolymerizing a monomer {((1)-1), such as an alkyl acrylate or
alkyl methacrylate, having a photopolymerizable carbon-carbon double bond,
with a monomer ((1)-2) having a functional group. As the monomer {(1)-1),
included are, for example, hexyl acrylate, n-octyl acrylate, isooctyl acrylate, 2-
ethylhexyl acrylate, dodecyl acrylate, decyl acrylate, each having 6 to 12

20 carbon atoms, or monomers having 5 or less carbon atoms, such as pentyl
acrylate, n-butyl acrylate, isobutyl acrylate, ethyl acrylate, and methyl acrylate,
or rﬁethacryfates like these. In this case of the monomer ((1)-1), as the
number of carbon atoms of monomers increases, the glass transition
temperature becomes lower, thereby enabling production of those of a desired

25  glass transition temperature. Further, besides the glass transition temperature,
for the purpose of enhancing compatibility and various performances, a low
molecular compound having a carbon-carbon double bond, such as vinyl

acetate, styrene, and acrylonitrile, can be blended within the range of 5% by




cinnamc acid, itaconic acid, fumaric acid, phthalic acid, 2-hydroxyal kyl
acryl ates, 2-hydroxyal kyl nethacryl ates, glycol nonoacryl ates, gl ycol
nononet hacryl ates, N-nethyl ol acryl am de, met hyl ol net hacryl am de, allyl
al cohol, N-al kyl am noet hyl acryl ates, N al kyl am noet hyl nethacrylates, 10
acryl am des, nethacryl am des, nmal ei c anhydride, itaconic anhydride, fumaric
anhydri de, phthalic anhydride, glycidyl acrylate, glycidyl nethacryl ate,
allyl glycidyl ether, and polyisocyanate conmpounds in which isocyanato
groups are paHi %ll uret hanated with a nononer having a hydroxyl group or
car boxyl gr oupaff & ?jsnot opol yneri zabl e carbon-carbon doubl e bond. In the
15 conpound (2), as BximpEs e, ] hat, t he
functi onal grqu in theﬂcon%fgﬁlﬁég'?(%@a? Q@?‘%twﬁileﬂgﬂ%n%ecﬁmﬁﬁiy) i@ésa

car boxyl groupinstuce a cgibloixgl groiug, artyddrsytigrogiooap, aminel grdeg, Acecia dwgr oxyl
group, an epoxg %o%p an isocyanato grogp, and the like; or in a case
that the funct?OMa"GrHaHPT AN OREXY SEHIb GRE qiporanatayadeeky Sresitiep,

i ncluded are ae 1 bl ATHBHEE B i SQC qgroup, and the
like, in a case.%t/rﬁgﬁfgtcﬁghe?uncti o%%?ﬁg?%'ﬁg!BPEQP@Q %‘?)%p%‘%ﬂ%tcg'fg %%é ‘an am no
group, incl udednaamiaacidpitagorge aai, flanaricacy apiathalic gecRUR-hyarskyaheg | i ke; or
in a case that_the,functional 'Eroup in the conmpound (1) is an epoxy group,
i ncl uded are aa%%f)%?s(?rh rauyaiRy rasthaceylales qolpelyaPnaRCYgiasuglyceh ani no

group, and thembhbmetreReghfd<c :\ﬁﬁ?ém;'/l&sacﬁ@ahh&e,fNﬂﬁ%@fb@%eﬁirﬁé’cﬁglaﬁﬁgég?wg

conpound (2) include the sane ones as those exenp ed as

exanpl es in t hacameioNelkylamin@thy lecrpatesy hdakpangotthel mettaicaghesi stics as
to, for e>ﬁ§nplae !t he,aci d %alu or , hydr xgl val ue, as preferably defined
in the preSent®THFEHIT M eRRCHEBIdS, BsteiC Bphydade rtpcanicantwabde dfumaric

oo (2] {OEITHRE 8548, F B DRI, A0 e
carrying out @ypdyheteen 2adirlyisea@natnchypsohds irowhipl iyomsmhatt geupsaare
can be used sl ST BIRRESE BT MeRRBHG nebises bl Giounics Sohoeht 15 a
usual good solgrem ah@ra photopolymerizable carbon-carbon double bond. In the
15 compound (2), as a functional group to be used, in a case that the functional
group in the compound (1}, i.e. the monomer ((1)-2) is a carboxy! group or a
cyclic acid anhydride group, included are a hydroxyl group, an epoxy group, an
isocyanato group, and the like; or in a case that the functional group in the
compound (1} is a hydroxyl group, included are a cyclic acid anhydride group,
20  anisocyanato group, and the like: in a case that the functional group in the
compound (1} is an amino group, included are an epoxy group, an isocyanato
group, and the like; or in a case that the functional group in the compound (N
Is an epoxy group, included are a carboxyl group, a cyclic acid anhydride
group, an amino group, and the like. Specific examples of the functional group
25 inthe compound (2) include the same ones as those exemplified as the
specific examples in the monomer ((1)-2). A compound having the
characteristics as to, for example, the acid value or hydroxy! value, as

preferably defined in the present invention can be produced, by leaving an




an acrylic-series polyner, which solvent has a boiling point of 60 to 120C.
Exanpl es of the preferable solvent include éq{uene et hyl acetate,

i sopropyl al cohol, benzene nethyl cel | osol v et hyl cel | osol ve, acetone,

met hyl ethyl 10 ketone, and the like. As a polynerization initiator, use
may be generally made of a radical generating agent of azobis-series, such
as a, a' - azobisisobutyronitrile, and organi c peroxi de-series, such as
benzoyl peroxide. At this tine a catal yst, a polynerization inhibitor, and

the |like can be option i.f. necessary. In this way, it is

possi bl e to obtAFAGR MPF% gf@l“Pé%) iR e FeHo ROt WEeM the @Féﬁp‘?létﬁ tiolagsul ar
wei ght, by congﬁé)bd),lanu,qd g%l ynmerization tenperature and a polymerization
time. As for the control "the nolecular weight, it is preferred to use a

mer capt an- seri es or baﬂbmynﬂﬁsraoﬁtlw ableresadryissesad ¥emblymad diidrodihfidg

this copolyneriz is not limted to sol ution polynerization, but it

may al so be pei:’i‘lél YIRIERIRSY raRglien AYSPIEONRANMe0Z iy rkatong-seres,

suspensi on gol i t he
ol ¥oRy s%%é AeoldIderfre bi E%naﬁﬁ é@ﬁ]eﬁg\?egwste%n k?%k}%%‘f?%ﬁ”

acrylic-series copolyner can be obtalne t he

nol ecul ar wei ghtgaofic sbleemic rAthbog tlesses pn@@@@b&é@verﬁ iP eafRapridN %Oéﬁt for
300, 000 to about 1, 000 000. If the nol ecul ar ight is too small, the

cohesi ve for ce@BRCIYICAEgsiRaNBET, é["h“a'éiﬁ@@?@hhﬂfe@@@é@gzwm%@‘féﬁo IS a
A S o i S 6 R PO I, AT

and i mage recognition na

m sal i gnnent oalcehehiaanser&srrmﬂuahcabmlelﬂfly&:celib‘solvé adi@tbﬂéa;hleﬁzyﬂ bedy| t he
nol ecul ar V(\Flg i S 4%[5) nore. If the nolecular weight is too |arge,
there } Ke1BpE s @(eof/-\%ém'vraﬁﬂzﬁim igiigtedse maybe aateraly made

Further,-as fO(Bf PEAR C [ e glass transition
tenperature is |%W ﬁegte'n%fa \/vngéglt’@%t éjfg%o%ﬁﬁ'é&—:}r%e%bgﬁ égad esive after
i rradiation ofa@maaoiamtymmntrle RO orgahfa mﬂrexrtiemlaanascm a$ benr@dabioe. of a

radi ati on not attern hape but 5 entire even |f the nolecul ar
weight is lar gfépthﬁﬁ +4Icp h@ PRhyraetization lg@éﬁor BRI ke can sectionglly an

interval bet W@,m@sé@. RSN, 8% pBELIBIe to obtain an acrylic-series
15 copolymer with a desired molecular weight, by controlling a polymerization
temperature and a polymerization time. As for the control of the molecular
weight, it is preferred to use a mercaptan-series or carbon tetrachloride-series
solvent. Additionally, this copolymerization is not limited to solution
polymerization, but it may also be performed in other ways such as bulk
20 polymerization, suspension polymerization, and the like.

As mentioned in the above, the acrylic-series copolymer can be
obtained. In the present invention, the molecular weight of the acrylic-series
copolymer is preferably about 300,000 to about 1,000,000. If the molecular
weight is too small, the cohesive force by irradiation of a radiation becomes

25 lesser, thus a misalignment of elements (chips) may occur easily upon dicing
the wafer, and image recognition may be difficuit. Further, to prevent this
misalignment of elements as much as possible, it is preferable that the

motecular weight is 400,000 or more. If the molecular weight is too large, there




stretching or that it is difficult to recognize an image upon picking up,
the nolecular weight is nore preferably 900,000 or |ess. Herein, the

mol ecul ar weight in the present inventioh geans a nass average nol ecul ar
weight in 10 terms of polystyrene. Further, in the present invention, an
anount of a photopol yneri zable carbon-carbon double bond to be introduced
in the acrylic-series copolyner is preferably 0.5 to 2.0 neqg/g
(mlliequivalents/gram, nore preferably 0.8 to 1.5 neq/g. If the double
bond amount is. too snall, %he effect of reducing the 15 tenporary adhesive
strength after'S§ Pﬁag‘gf“i%ﬁ Yrilaton Haprasypihes soadifgh |Fafrtharf as fdfe doubl e

bond anmount is ; t it 2novabl e _adhesi ve | agent
after irradiat Pf)cﬁ%yf@%gf? i%%Oyr?qlg\(ggEnr?sbl}ﬁ?@?gesﬁ??rgﬁﬁtgﬁfﬁ% Lﬁﬁkselow’ _th
insufficient flovabiigl of thetreeenableeadiesild andr ieheEbh of afrbalatishnighehi ng and
make it difficulgf for each elenent to recognize an i nmage upon picking up,

in some cases. SYHCENt imp s2sa bimadiatianee! a radiatien ot io-aceatiars shepelbuter

itself may de | CLEM Llity.a nay --he e difficult to

pr oduce pgr5bs eéﬁ@lém ﬁg?ﬁﬁtﬂé%‘%‘%@gﬁQﬁﬁﬁyﬁtAggﬂﬁg?-oﬁfq“%@g‘é’gﬁhftﬁﬁ& B3P B he

removabl e adhesiblemadentclrethat an tifterv-g BewaddiccRESSd Manbayiefent afgur ed, can

be controlled by adjusti nfqtthe aver age nol ecul ar wei ght of the acryl type
1

25 copol yner atHCERE9Rrdbat it it diffiseltiaraeeanige ageénage opbe pitkergiog, thehe gel

fraction is pref Yo B r r ab 80,10 .100% If the gel
fraction is to@ogrra r,”"?’ﬁg? '(rgerpmg%a ﬁeg%éﬁfe@?@%g ponent® teh _eml?ﬁé”ar _
slightly novedeight ththeboredent intéstidrae@antisagBlsiveggetmeickhisf Wdightanobt ai n
stability1%{1 the 12 peeling force with the |lapse of tinme. Further, it is

€

pr ef er abl haMRSf ROINptITeNeseri es copol ymer has an OH group so that a

hydroxyl group val ue-ypul d; 100, _sj t t.enpor.ary adhesi on
s%/reng%/h gftelro i rra? ati oﬂ'ngtﬁegrégé;ac}?g%?ngngoq}?nrdépd(ﬁlgnet&)?%t%jqqﬁ'ﬂ%iyﬁ%l“?ﬁ@?
decrease the réakonfcapbakioghlahomdstbdieemirodubed ihige, adrjlid-Serietsiaiaher ishat

i C- i r has a COOH group so that an acid val ue would
})gef ?g;nyl)l_ g fgér'gfﬁsraéﬁzﬁ’@ﬁgﬁeo frgﬁlég (@Hl@ﬁ;gﬁ\;,a!eﬁts/gram), more preferably 0.8 to 1.5

meq/g. If the double bond amount is foo small, the effect of reducing the

15 temporary adhesive strength after irradiation of a radiation becomes smaller. If
the doubie bond amount is too large, the flowability of the removable adhesive
agent after irradiation of a radiation is insufficient, thereby to make insufficient
intervals between the resultant elements after stretching and make it difficult
for each element to recognize an image upon picking up, in some cases. In

20 this case, further, the acrylic-series copolymer itself may be insufficient in
stability and may be made difficult to produce per se.

Further, in the present invention, the gel fraction of the removable
adhesive agent before the removable adhesive layer is cured, can be
controlled by adjusting the average molecular weight of the acryl type

25  copolymer and the amount of the hardening agent to be blended. The gel
fraction is preferably 60% or more, more preferably 80 to 100%. If the gel
fraction is too small, the removable adhesive component tends to be slightly

moved on the bonded interface, thus making it difficult to obtain stability on the




(restoration) property is inproved, to thus nmake it easy to cope with a
tape housing-type nmechanismfor a used tage In the neanwhile, if the
hydroxyl group value of the acrylic-serie 2opolyner is too low, the
tenporary adhesion 10 strength after irradiation of a radiation is not
sufficiently reduced, or if too high, the flowability of the renovable
adhesive after irradiation of a radiation is damged. Further, if the acid
value is too low, the tape recovery property is not sufficiently inproved,

i f hi gh : il : | dhesi IS .
dammged. 15 RuPeROe I EeRnEaite ke PR LS WRE 4 e 30 h A o
removabl e adhesiig®ecegeipingr PrasuseOHY DS Joy BaEAthyHMENEIRD WiudWdiaybe! et

irradiation, as an_ additional conponent, if necéssary, use can be nade of
a phot opol yner {28t ¥ 6d 100nsipratis fersperianasdhesipn spghgteaftariimadiation of asobut vl

b i t her, let's k hi t hi oxant hone, . dodecyl
Ch oxant hone, " SERGHSERINGe A GIANE husthe! HeRBiasr et s Logaafes.
di net hyl ke al Fughehytds @W@y@m@h@whe@bmiﬁlséfgﬁ,gs@ouymer has a COOH group so

2- hydr oxynet hyl phenyl propane, and the |i'ke. e anount of the p
pol yneri zat i onthatigniagidralue weuldhenfden Q.8 tpRef einabltiye tapedkcovey mass parts,

{2,100, 1o52 PAULRLi IS BEEN) LCeASE)ER S DRI « SIS L EALERE ot

renovabl e adhesr've

can be used i nhohen@r@seRfechBYRIM foth (R8H RBed Thith&mefhvitmg, H%@h}/éc‘oxg ving
a radiation transm ssion property. Exanples of the film material 1 nclude a

honopol yner or $@ypoiajue pf Bie agrvic-eeees aopayger frolopdotytheriemparatyyadtemsidrene,

t hyl . I .ene n hyl.ene/vinyl 1 cetate
copol yrer . SHIRIFRRR R oB ST RepSh o RaralaR erbiortabhng
plastic, e.g. pelficdniltgns therapbidiat abbesiveRHeY GRENMA 6F a Padiafoh ¥ met hYI
nmet hacryl ate); or a thernoplastic elastoner, e.g. polyurethane, a

styrene/ et hyl eﬁ@ﬁﬁ%‘énguﬂhebéﬁﬂ”@@%é@'ﬁ@s‘is Eupisivy e tapal respvatyairppetthés baise
et eerea” ot EEULUOERSI RS B0 Y0 PRI 0 P e o
a single agent is damaged.

15 Further, in case of hardening (curing) the radiation-curable removable
adhesive agent for use in the present invention by ultraviolet irradiation, as an
additional component, if necessary, use can be made of a photopolymerization
initiator, such as isopropy! benzoin ether, isobutyl benzoin ether,
benzophenone, Michler's ketone, chlorothioxanthone, dodecyl thioxanthone,

20 dimethyl thioxanthone, diethyl thioxanthone, benzyl dimethyl ketal, o-
hydroxycyclohexyl phenyl ketone, 2-hydroxymethylphenylpropane, and the like.
The amount of the photo polymerization initiator to be blended is preferably
0.01 to 5 mass parts, to 100 mass parts of the acrylic-series copolymer.

The thickness of the removable adhesive layer is preferably 5 to 50 pm.

25 The base film that can be used in the present invention may be a fim
of any material having a radiation transmission property, Examples of the film
material include a homopolymer or copolymer of an a-olefin, e.g. polyethylene,

polypropylene, an ethylene/propylene copolymer, polybutene, an ethylenefviny!




| ayer, or double or higher layers of any material selected fromthe above
conpound group. The thickness of the filmto be used is preferably 50 to
200 m A 10 naterial obtained by |anm natihdithe above renpvabl e adhesive
| ayer on this substrate filmis hereinafter referred to also as "a
protective film (renovable or tenporary adhesion tape)". In the

di e- bondi ng adhesi ve | ayer according to the present invention, use may be
made of an adhesive agent, which is usually used for die bonding, 15 for
exanpl e, a fllg&ﬁaghe5|ve agent ontalnlng an epoxy resin as its principa

conponent . FHPIBERI AN e e eatdy Ble GORPNETEhORAR IBREMBET, &iNs

[ 1 t t t dded to th
Shove sdhest v FrPEAGRRRIE, & b B R! EanaNEkel 4 NolBpRRaRCEP S 1O the
and/ or heat copcniy(metshwt metfﬁbrﬁlbse) of & thermusadtl) dastonride i B@IyQ@W@rﬁé #f

for exanple, ngtal des ;? glass, to the adhesive film for the purpose
of inproving tH¥ ¢ yiehe tﬂﬂ?”G%P@@mﬁeS%@%nqmlmn dvfernatgly, the base

i nportant tdhat V. t h her ed o]
(T e b r el B BrAERARN S AR or Pio Rl oM o RER B SEREHet g
voi ds. Howeverfromttea abloee baekinmd groap] an@habasntim kg @dﬂ@@@'eh?%f%gﬁﬁélemlﬁ
have an el astic nodul us of about 0.1 MPa or nore, which is not deformed.

I'n order to pr'@v@ner gaible ¢nygnerdprersfivraatesial selnetediframdhasbeve f ace of

t he substrate,cgrﬁ A Psid s nodul us of the adhesive agent when adhered is
preferably 0.0 I\}g% oréfé@s and it is preferably 1 MPa 14 or nore at

whi ch terrporary adheﬁle/EfIMSdlcﬁarﬁmﬁW&) B eRel heprdbRsIWS0 tagemt.ni.sapeel ed
of f |nthﬁ stat e that ft on the circuit substrate. The thickness of
di e bondi 1§ adRa&"@ OP%v&‘dsP\é Hripping g aBoYe ranovable FHBesiWA dayer o thiger f or

\S’?‘;Slr d:jlng Pog@gﬁggagéfﬂlprﬂsf r?%ﬁ!ﬁgaﬂ%yﬁeﬁgﬁ% als% Qé ea} 8@?%}'{@%(3 il (némgxyable or
temporary adhesion tape)”.

In the die-bonding adhesive layer according to the present invention,
use may be made of an adhesive agent, which is usually used for die bonding,

15 forexample, a filmy adhesive agent containing an epoxy resin as its principal
component.

Also, a fine metal powder and/or any of other materials excellent in
electro conductivity or heat conductivity may be added to the above adhesive
film, for the purpose of imparting electroconductivity and/or heat conductivity.

20 Also, it is possible to add fine powders of for exampie, metal oxides or
glass, to the adhesive film, for the purpose of improving thermal stability.

To secure bonding reliability, it is important that the above adhesive
agent is soft enough when adhered, to fill up the irregular surface of the
substrate with it without generating voids. However, when the backing face is

25  ground, the adhesive agent must have an elastic modulus of about 0.1 MPa or
more, which is not deformed. In order to prevent voids from being occurred on
the irregular surface of the substrate, the elastic modulus of the adhesive

agent when adhered is preferably 0.05 MPa or less; and it is preferably 1 MPa




terephthalate) film by coating or the like. In this case, the carrier film
is to be peeled off when used. The wafer-processing tape can be produced,
by | aminating the thus- obtained protectivé 4ape and wafer die-bonding film
in a usual manner such 10 that the renovabl e adhesive | ayer and the
adhesive | ayer would be lamnated. In a preferred enbodi nent of the

waf er - processing tape, the adhesive layer is peeled fromthe renovabl e
adhesive layer in the state that the renovabl e adhesive |ayer is bonded

with the substrate filmand that only the adhesive layer is bonded with a
chip in the pi é)Etﬁ'ﬁor?taéﬁyh'%éWPW@Wﬁ%B?S%‘?%%%S PARPERIS e the agtiiesived under

heating to a semeaPRAHIO offdh &o st%?é‘}ﬁ%ﬁ itriéni%i 85 th cirdﬁ{%‘ﬂrﬁe.adheg on

strength sufficient to prevent the wafer wth el ectrodes rombei ng peel ed
fromthe protective fhpdhisheess biedibamridirgy sdieesive lageplenstefaradlythe y@fey is
di ced; and the renovabl e adhesiyve Ifa er can be easily peeled froma chip

with the adhesive |a F’,a(ﬁvsf‘@d%ﬁfﬁ S\ﬁW&ﬁ?ﬁ%:qum A% berfopgned agiaweter 20

up. The peedi ngid-pb6@nEeH A iadhes ; n ’ lye tape

upon dicing is ||or ef erggl g/ﬁ/%s%ptcgﬁdltggmgn%awééﬂg]@hg‘g&)gé{?ﬁ%@hﬁ@é@e bet ween
the chip to werehhthaéatephiesibyecddtihmdrshatikac hethiapssd hee paplesirhvetd pae
after irradiatio di atign is preferably 0.5 to 0.05 N 25mm 25 The

f
above renovabl Eeﬁféﬁgﬁ‘{rygepé&?@ is preferably radiation-curable. Further,
th b dhesi | i ahl : f bly,
e above adheslive ?M@Mdfér—?%ﬂe%lﬁ gé(?%]%gﬁ'b%;fraabi?e,d,g#ﬂ%gﬁé%tmg%g tﬁ{@— 0?‘/

the above adhesive |ayer contains, S conponen
an acrylic rei pbtagrecepioksctivesape aad veafpotis-bbeing éBh in aardahasnfeRS@E 5

t | astic mdul us of 1 NPa [y 50 MPa or less), and
300C Stor de. ol GLTTIHBALHAIR 2Bhee VDI P Gebepbieriaral would osmiFeicer -

fype. copol yrer me e e o e P RS, SR MRy 8P
cont ai ni ng, asPeeled from the removabie adhesive layer in the state that the removable
adhesive layer is bonded with the substrate film and that only the adhesive
layer is bonded with a chip in the pickup step. When the wafer-processing
15 tape is adhered under heating to a semiconductor wafer, can be retained a
temporary adhesion strength sufficient to prevent the wafer with electrodes
from being peeled from the protective tape when the backing face is grdund
and the wafer is diced; and the removable adhesive layer can be easily peeled
from a chip with the adhesive layer, by radiation curing, when the chip is picked
20 up.

The peeEing_force between the adhesive film and the protective tape
upon dicing is preferably 0.5 to 10 N/25mm, and the peeling force between the
chip to which the adhesive film is attached and the protective tape after
irradiation of radiation is preferably 0.5 to 0.05 N/25mm.

25 The above removable adhesive layer is preferably radiation-curable.
Further, the above adhesive layer is preferably heat-curable. Further,
preferably, the above adhesive layer contains, as its component, at least any

one of an acrylic rein, an epoxy resin, or a polyimide resin, and has a 25°C




5 its principal conmponent, an acryl type copolyner at |east having a

radi ation- curabl e carbon-carbon doubl e bond-containing group, and a group
containing a hydroxyl group and a carboxyli group, on a prinmary chain

t hereof . The wafer-processing tape of the present invention is to be used
ina step of grinding the backing face of a wafer circuit substrate with
nmetal 10 el ectrodes, and a step of dicing the wafer circuit substrate into
chips, inthe state that it is adhered to the wafer circuit substrate.

Accordingly, the wafer- processing tape of the present invention has a
function as a %@8&@’@@%@83”‘“\%&& MRR$eores (agneaily, SiNPa er less)apsd a

5 The waf er - prabCeer e 1 ARaon Crh ey (M oL Rt SR ne R O URPR G, ™

exanpl e, as shamore)n Frirher, the Fergovablesadirstrnhparaiefarab e rsfioviR Gy type
process in one en‘ﬁ/odi ment of the nmethod of producing a sem conductor

devi ce by usi F§PPHESIASTIES PrYdRAIGONgPeReIY, B aafd tppe sepolymereatiagring, as

Herein, i he ; (el fi | th f . |
o bsed for>t nd IR CLRBENa %Gy BE BB AR HeA FRIATE fhe
waf er - processi ngrai@peartam-shrdon doubldiBos@&bhidhg \gin?)é%%;nd:é rouplédhtainfy

adhesi ve | ayer 3 ifff Ialn‘i nated on a protective tape ape) provided "W th
a renovabl e adRdYATRXY gyeip and afathewd wauR euBSrimans chaimihereds t he

dhesi | 3, - i - i | i film (NCF r. 25 an
ot sotropi o conducti v AR BRGS S 1Bt PPeel HVEb bR b B ey T o
sectional viewstdp & grindite jhe bhekingfate oF H 0SS dMduitisaBstrbf RANelRs to a

wafer circyjt srﬁti)i}rate S with convex-type netal (e.g. gold) electrodes
(bunps) 4, 4 ol PEW@IEY: Aheisiep of dictnseienyalss aticuiheuhsipaie witbiehigse in e

substrate in s ; V. el.ectrqdes 4
Tt he adhes: ot HATHESRTed & FEARG 1P BB AP AdRl Moy R WRSES
shown by the goicesdinigitape of thepsseot fivedtibhinakrefsactidn gs alfbledtise tahot t om

view in the ste of Fig. 1(c),. in which 6 denotes a gold bu waf er and 7
denotes a ri ng“&feﬁrﬁa‘:’va%egr is gSOJnd, and It is also provided with agdie bond% adhesive

layer to be used when bonding a chip.

15 The wafer-processing tape of the present invention can be used, for
example, as shown in Fig. 1. Fig. 1 is an explanatory view showing a process
in one embodiment of the method of producing a semiconductor device by
using the wafer-processing tape of the present invention. Herein, in the
descriptions of figures below, the same reference numeral is used for the same

20 element, to omit the duplicate explanation.

In the wafer-processing tape, as shown in the sectional view of Fig.
1(a), an adhesive layer 3 is laminated on a protective tape (BG tape) provided
with a removable adhesive layer 2 laminated on a substrate film 1.
As the adhesive layer 3, a non-conductive or insulation film (NCF) or
25  an anisotropic conductive film (ACF) may be used.
Then, as shown in the sectional view of Fig. 1(c), the wafer-processing
fape is adhered to a wafer circuit substrate 5 with convex-type metal (e.g. gold)

electrodes (bumps) 4, followed by heating, to thereby bond the tape with the




5 Then, the circuit substrate was irradiated with radiation in the state
where the processing tape is adhered to the.circuit substrate. After that,
the wafer circuit substrate was diced (Flg €1(d)) to pick up chips (Fig.
1(e)). At this time, the adhesive |ayer 3 of the wafer-processing tape is
peel ed fromthe renovable adhesive |ayer 2 of the protective tape, it is
picked up in the state that it is 10 bonded to the chip, and it is used as
an adhesive agent in the die bonding step, to produce a sem conductor
device. Fig. 2 is an explanatory view showi ng a process of another

enbodi nent of PWESITARIE Hogueh aﬁwww.afgt%e@baﬁ%mmmwtyaem@al dlgcuisidenyd ihe

Vicw 15 of B oA B ErRRRo e SR B 169 RREPY Lderin3iouiG v

layer 3 that fhe d@mmmi@do@rsp@cme@ttﬂ&khé@sta@ea(@%taaﬂﬁborﬁw% ﬁiﬁ%\@té&
removabl e adhesive layer 2 |lam nated on a substrate film1. Then, as shown

in the secti o‘ha’f'gvﬂ@w BfWiFclh 6 dgnstes Emid\faﬂmp\paf@e:eml?n@emcapealrmgaﬁdameed
t f th t t al | t

1 Fol oved by B SR B Paial TR M a0 B R s ﬁéﬁ%ﬂgep n
such a manner moéQsmgf@;@éhstétﬁ\é?f@@Y@mé ¥PELIN R Rk ra8d. eﬁﬁé%%% tﬁ 'v&(}ag rouit

adhesi ve layer 3; and then, the backing face is ground
by the dotted $ylsdate wag dl@%fﬁ!@l Ha)x o plakegschiFh dnig. éi(ed) c)i\h@mr ‘mmvmal e

dh d b fil f..th
Cape, 1ol 1 onod iR BGER e MR aHORREING e ClreiechEt e TrRRURD R

waf er circuit sifesivealageb2ios tieH Q@ﬂeotﬁ)&gtapa(i‘t?)s [blék@d uB'ar@ﬂwé’éﬁYé {Hét'ithés step,
in vvhlch7denotesar|n frame, and denotes the go unp wafer and the

adhesi ve ["8yerb Cﬁﬁj&dt*ﬁethﬁrfﬂmcﬂnﬁ\ﬁblswﬁﬁ@ a$@ﬂtﬂd@&$lvﬁlayen2(m9he die benslect stepal
viewin this %%9 ?J(?%Q t”?&”%@r@@e@ﬁ%@g cked up (Fig. 2(e)). The 17

adhesi ve | ayer er - tape is peeled fromthe renovabl e

adhesi ve layer 2 of Ripe2 i ot egploviatdraRtow sholihgi pkRGsYRfhRoiRe state that
it is bonded to the chi and it is used as an adhesive agent in the die

bondi ng st ep, STROHMEMIGEhe Bethacoafriedyeingey semiconductor device by using the
wafer-processing tape of the present invention. As shown in the sectional view

15 of Fig. 2(a), the wafer-processing tape is comprised of an adhesive layer 3 that
is laminated on a protective tape (BG tape) provided with a removabie
adhesive layer 2 laminated on a substrate film 1. Then, as shown in the
sectional view of Fig. 2(b), the wafer-processing tape is adhered to a wafer
circuit substrate 5 with convex type metal electrodes (bumps) 4, followed by

20 heating, to thereby bond the tape with the substrate in such a manner as to
embed the convex type metal electrodes 4 in the adhesive layer 3; and then,
the backing face is ground by the depth shown by the dotted line, to a
specified thickness. Then, a dicing removable adhesive tape 8 is adhered to
the substrate film 1 side of the protective tape, followed by irradiation with

25 radiation, and then the resultant wafer circuit substrate 5 is diced. Fig. 2(c)is a
plan view in this step, in which 7 denotes a ring frame, and 9 denotes the gold
bump wafer and the adhesive layer and the protective tape. Further, Fig. 2(d}

s a sectional view in this step. Then, the chips are picked up (Fig. 2(e)). The




5 Fig. 3 is an explanatory view show ng a process in a still another

enbodi nent of the nethod of producing a se '§pnductor devi ce by using the
waf er - processi ng tape of the present inventi dn. As shown in the sectional
view of Fig. 3(a), the wafer-processing tape has the structure in which an
adhesive layer 3 is lamnated on a protective tape 10 (BG tape) provided
with a renovabl e adhesive layer 2 |lam nated on a substrate film21. Then, as
shown in the sectional view of Fig. 3(b), the wafer- processing tape is
adhered to a wafer circuit supstrate 5 with convex type netal el ectrodes
(bunps) 4, fol F‘%%%V%lﬂ%é&tqfﬁa?w e PEICERS "B dARE iSeedlag &om the renmavable
substrate in s e tal_.el.egtrodes 15
4 into the adh%@@%ﬂv a efbéﬁég%gnﬁﬁgﬁga%ﬂ§’gggé?ﬁaaﬁgﬁgqﬁ S %t ’Hﬁ t he

depth shown bomded thotheeship,i avel it iOused REGinf AdHbsV SEERSS thel BRborRifk Sidhd
renmovabl e adhesive tape 8 js adhered to the ground surface of the wafer,
fol l oned by i ¥rR@FHEP GroaiNiCANIUEPRERYAS. and the wafer circuit substrate 5

is diced frpmthe pgotecti i Fig..3(c) is a.plan,viewin this
Step, n vk on 7 densbes 255 PR ey Syt Gbroed Byt ihtnped
waf er and t he adbedinvent|dyies nanidod bhpraeleirRes s¥midARRICIITHANY by Fiflg 136 d)
is a sectional viewin this step. Then, by wusing a release (or

v
peel i ng-of f) tYpEr-ArReessINg Bpe Afdhe pesaivivantione substrate film 1 and the

bl e adhesi | i : th f ick .up th
Chibs to uh ch the dahehofn'i} REESGHR gkl BT brsel hBuya i el sibable o5
layer 3 is usethstheasirativesiwehieigantadhasivbaagies Rongiingtedddba pi@cbirdidpe a

sem conducbor %%’ ce. The present invention wi|ll be described in nore
detai| bas@d d %}P&mf@ﬁd@w@tﬁ pEgpavaieadbreivedexaitd eminatedon arant to be

ot o v + 2z AFIAVIVER S2Shofh 05 SHAIEA BT LB ol PR T
"part(s)" neansocesmng (e ibyadheremasa wafer circuit substrate 5 with convex type
metal electrodes (bumps) 4, followed by heating, to thereby bond the tape with
the substrate in such a manner as to embed the convex type metal electrodes
15 4 into the adhesive layer 3; and then, the backing face is ground by the depth
shown by the dotted line, to a specified thickness. Then, a dicing removable
adhesive tape 8 is adhered to the ground surface of the wafer, followed by
irradiation with radiation, and the wafer circuit substrate 5 is diced from the
protective tape side. Fig. 3(c) is a plan view in this step, in which 7 denotes a
20 ring frame, and 9 denotes the gold bumped wafer and the adhesive layer and
the protective tape. Further, Fig. 3(d) is a sectional view in this step. Then, by
using a release (or peeling-off) tape, the protective tape having the substrate
film 1 and the removable adhesive layer 2 is peeled off from the wafer, to pick
up the chips to which the adhesive layer 3 is bonded (Fig. 3(e)). This adhesive
25 layer 3 is used as an adhesive agent in the die bonding step, to produce a
semiconductor device.
The present invention will be described in more detail based on

examples given below, but the invention is not meant to be limited by these.




1. Cel fraction: About 0.05g of the renovabl e adhesive | ayer was wei ghed,
it was dipped in 50 m of xylene for 24 h?u s at 120C, and then the
resultant xylene was filtered through a sta¥nl ess-steel net of 200 neshes,
and the resultant insoluble constituents remained on the net were dried
for 120 m nutes 10 at 110C. Then, the mass of the thus-dried insoluble
constituents was weighed, to determne a gel fraction, according to the
formul a shown bel ow. Gel fraction (% = {(Mass of insoluble
constituents)/(mss of weighed renovable adhesive layer)} x 100 2.
Renovabl e adhesi ve doubl e bond amount: The anmpunt of carbon-carbon 15
doubl e bond coptgifpfeign about 10 g of the heated and dried renovable
adhesi ve agent was neasured and quantitatively determ ned by a nmass

i ncreasi ng met hod by Ebchmof tiee adahiatieztice actheddlidwing dalikplgl %‘?e 'tékté!@%H@ 3.
Pi cking-up success rate: Any one of the processing tapes produced in
Exanpl es and CBMPAAIRG, RecEdithiceckeiaiowinbdesis. tiher paai(e)' eanisraypaa(s) by

el ectrodes At %ent tenperature or at 80C for 10 seconds; and the backing
face of the wafer was ground to wafer thickness 50 m Then, the resultant

waf er was di ced. Get bachirpsABOUIDSg b@tﬁ@nenﬁb@bl@adﬁéﬁo%;}e%as%éf Rl O et
rays were irradiated, |f necessary to the renovabl e adhesive | ayer by an

air- cooling- t‘O’Bé Q*i?@ﬁi tﬁr@sﬁhﬁéwﬂ@ﬂ@d@!&/M Baprs(80! 2°Emanidrthendthat iesnltaiist ance

by o) oo 2 RgRe At FRLe M IEn 28 M Be i S RS BT or ed by
Renesas East ewmu&anﬂns&ﬁﬁ@@ﬂ@@ﬁ@fts rémMainked drotHe st el dﬂé‘dﬂ‘gr PO B GRSS

rate (% per 100 |cked up chips in nunber. 1 a 4. Wafer
face-grindihg #b Eﬁ ft yTien, e s efdhadeus dﬂ@dwmoéubfﬁ@pnsfdaemtsmwefghed

k f
i or oor acke way ShanTvEd oot BB AR R Io PhyRRHESE ;

Gel fraction (%) = {(Mass of insoluble constituents)/(mass of weighed

removable adhesive layer)} x 100
2. Removabie adhesive double bond amount; The amount of carbon-carbon
15 double bond contained in about 10 g of the heated and dried removable
adhesive agent was measured and quantitatively determined by a mass
increasing method by bromine addition reaction in a dark place in vacuo.
3. Picking-up success rate: Any one of the processing tapes produced in
Examples and Comparative Examples was adhered to a wafer having
20 electrodes at ambient temperature or at 80°C for 10 seconds: and the backing
face of the wafer was ground to wafer thickness 50 um. Then, the resultant
wafer was diced into chips 10 mm x 10 mm in size. Thereafter, ultraviolet rays
were irradiated, if necessary, to the removable adhesive layer by an air-
cooling-type high-pressure mercury lamp (80 W/cm, irradiation distance 10 cm)
25  atintensity 200 mJ/em?®. Then, a picking-up test was carried out, by using a
die bonder tester (a three-stage thrust system, manufactured by Renesas
Eastern Japan Semiconductor, Inc.), to find a picking-up success rate (%) per

100 picked-up chips in number.



0: The processing tape was peeled off during dicing. x: The processing tape
was not peeled off during dicing. 6. Reflow resistance reliability: In the
eval uation of reflow resistance reliabili tg Cof the fli p- chi p package
produced in Exanpl es or Conparative exanples after 10 the package was

hum di fied; O0: No package crack was occurred even in the processing of
JEDEC Ilevel 3. x: Sonme package cracks were occurred in the processing of
JEDEC level 3. 15 Method of measuring elastic nodulus The el astic nodul us

of the adhesive &,&élfm%t 25C or 80C was neasured in the follow ng manner: A
- YERIEF @P*ﬁgﬂﬁf‘

vi scoel asticity -QTENg REEBSIY nanuf act ured by Reometric Science

Co.) was utilized to Ln om OC, and dynam
vi scoel asticity was ndgggéﬁ@% %méﬁgf%é%fé?gérr%?cur é@ﬁﬁg?g?'é?oér??ﬁﬁ ¥d®rate
5C mn and fregbeapyedl Hz, in which the storage elastic nodulus G when

the tenperature reached 25C or 80C was defined as each elastic nodul us.
Met hod of neasuring pebliMage iorawals Eassupeste vfrfioocmckevaasolmseradd.er

WV-irradi atg ong( py; -wilkLradiation: 1,000 mJ/cnR) was neasured,
according to JI%%@@%Q%%M%%P processi ng tape (wafer adhering or

renpvabl e adhesi ve t @peJhaverocadbiagadpe wWadesedledbifiliihg didiggm rror surface
of a silicon wafer heated to 80C, to 2 0 j3 ¢gE neasure the peeling force

bet ween the adhesive*| Ep%Pr%ﬁﬁ?S'tﬂﬁ{etaP@ﬁ!ﬁﬁamfep@i%_sﬁweringm:ingihe test was
carried out 1 ne! Renb@libutReG@Mbif 01 thd BvalBEbh BPrerldh Esidissid flaBRE S
of the flip-chip package produced in Examples or Comparative examples after
10  the package was humidified;
O: No package crack was occurred even in the processing of JEDEC
level 3.
x: Some package cracks were occurred in the processing of JEDEC
level 3.
15
Method of measuring elastic modulus
The elastic modulus of the adhesive film at 25°C or 80°C was
measured in the following manner: A viscoelasticity meter (trade name: ARES,
manufactured by Reometric Science Co.) was utilized to measure by starting
20 from 0°C, and dynamic viscoelasticity was measured in the condition of
temperature rising rate 5°C/min and frequency 1 Hz, in which the storage
elastic modulus G’ when the temperature reached 25°C or 80°C was defined
as each elastic modulus.
Method of measuring peeling force
25 Each peeling force before or after UV-irradiation (amount of UV-
frradiation: 1,000 mJ/cm?) was measured, according to JIS Z0237. The wafer-

processing tape (wafer adhering or removabie adhesive tape) was adhered

under heating to the mirror surface of a silicon wafer heated to 80°C. to




5 Synthesis of Conpound (A) an acryl type copolyner 65 parts of butyl
acrylate, 25 parts of 2-hydroxyethyl acrylate and 10 parts of acrylic acid
were used as raw naterials, to obtain a cepsfynmer by solution radica

pol ymeri zati on, Then, 2-isocyanatoethyl nethacrylate was added dropw se to
this copolyner, to react the both to produce a copolyner. 10 The anount of
2-isocyanat oet hyl nethacrylate to be added dropwi se and the reaction tine
of the solution radical polynerization were controlled, to produce
copolyners Al to A6 and All to Al 3 differing in the quantity of

car bon- car bon ”%ﬁ:ﬂ%’lr%ﬂlﬁnﬂ%l’,“gtfﬁ’éc%?fé‘@ﬁ”athe\ﬁé*h@ﬁt@ layRr anskthei ra1ovebsduct i on

and i X0’ a poryyeoy At o) ool T Paan e oL R Al o r e

and m xed a polyisocyana ound nahe: actured
by Ni ppon Pol ypeelittanmdel pdalitg yp&ed 50 Iotigh/minas a conpound (B) hardener, and
a- hydr oxycycl ohexyl phenyl ketone as a conmpound (C) photoinitiator, in the
formul ation, as shown in Table 1 below, to obtain renovabl e adhesive

agents, - respeckl\elokis AL ARBANE (A ah her HIV ARG, Adhesi ve agents was
Zﬁ ﬁensﬂy éoﬁ hif (J(I@%% Fesih

applied to a hi yet ene Ilm (100 m in

renovabl e adhesive |8§epartstdfibukness,dt@, o% phtterof driydexydtByiRi@gE&eargmovabl e
adhesi ve tapes, .respecti veilgy. The t hus-obtai ned renovabl e adhesi ve tape
was | ani nated BRtS §hBF¥iE afighpeieatsptas raw mEeriplshiccrbiain sprelymer iy

cont ai ni ng an j ] r-nci pal i.ch wll _be
expl ai ned | at e?@eﬁ%n Eﬁ%ﬂ@'ﬁ%ﬁ@*pm&c*e?gﬁsﬁéyﬁaggi%‘h@%ﬁ%?ﬂ% BA was
made in the fobddsd dppvismes thidbepolyepmabbactadbesity & pateicef cddtBymer.

renovabl e dheﬂ\ve ta ? ﬁgs | am nated and adhered to the adhesive | ayer of
the adhesiVe f ?rﬁ”éﬂ&@’ Phérserenssimethacpiatededer adsiad drepmisg and the of

the adhesive fidmi¥asinRes! fd idtidHPRRIAT bBYnidHEBh Slere ROREERSH Y r88Gee
copolymers A1 to AG and A11 to A13 differing in the quantity of carbon-carbon
double bonds, the molecular weight, and the like.
Production of an acryl type removabie adhesive tape

15 To the compound (A), were added and mixed a polyisocyanate
compound (trade name: Coronate L, manufactured by Nippon Polyurethane
Industry Co., Ltd.) as a compound (B) hardener, and a-hydroxycyclohexyl
phenyl ketone as a compound (C) photoinitiator, in the formulation, as shown
in Table 1 below, to obtain removable adhesive agents, respectively.

20 Any one of the removable adhesive agents was applied to a high-
density polyethylene (PE) resin film (100 um) in removable adhesive layer
thickness 10 um after drying, to produce removable adhesive tapes,
respectively. The thus-obtained removable adhesive tape was laminated at
ambient temperature on a 25 pm-thick adhesive film containing an epoxy resin

25 as its principal component, which will be explained later, to produce a wafer-
processing tape. The lamination was made in the following manner; The
removable adhesive layer of the removable adhesive tape was laminated and

adhered to the adhesive layer of the adhesive film, and then the below-




Production of adhesive film5 (Production of Adhesive film1l) To a
conposition.of 100 parts by nmass of a creig novol ac-type epoxy resin
(epoxy equival ent 197, nol ecul ar weight 1 dO and softening point 70C) as
an epoxy resin, .1,5 parts by mass of y-mercaptopropyltrinethoxysilane and
3 parts by mass of y-ureidopropyltriethoxysilane as silane coupling agents,
and 10 30 parts by nass of a silica filler of average particle dianmeter 16
nm was added cycl ohexanone, to m x these under stirring, followed by
kneadi ng using mll for 90 mnutes. To the thus-kneaded m xture,

S . L > A
were added 10099 %‘Fttﬂ@do(iﬁrﬁﬁégmbf’f the adhasiie filaswvas pralsd offeperyosimgl the wader-
wei ght 200, 000 #ggs@lg transi tion 15 tenperature -17C), 5 parts of
di pent aer yt hrlP ac y'I ate as a hexafunctional acrylate nmononmer, 0.5

parts of an adduct of hexanethyl enediisocyanate as a hardener, and 2.5
parts of Curesg 2PZ (trade nanme, manufactured by Shi koku Kasei (K K.,
2- phenyl i mi daz TQQ)UCUPB ofiaghesisedimwi t h stirring, fol lowed by deaerating

under vacu iggg«f 0 agent. The adhesive agent was
appl i ed tolggl 2@:‘){088@%}@%@%% Y %‘;’/‘hﬂn terephthalate (PET) film which had

been subjected to reT@asioRhdsitRAL KETTO pakobl v & &E¥bt%dﬁ‘€@ eygéeeg#dxgg at

110C for 1 mnute, to forma coating film having a filmth
and put in a H%t%@@%ﬁ@qewaﬂefér@ﬁ’ymcziewiedwe@hza2@1@ adtesitening paimt170°C)

rovided with duction_ of Adhesive film An adhesi ve
P ilm2 was pro uce bﬁy %1 ggr?é)(aﬁé ePass Gf §pRigap B%RV&“W%BW%”HBG and
adhesi ve fil m3.pal&gb?ﬁhaésh@iy~b@d@&@99ﬁr:é¥ﬁo%ys;lane a@%ﬂ EB%%Q%‘%@??@M €

as a harde er v&as used in 0 part (i.e. used), hat
cur esol % Bayds Ry meassel rﬂ;ﬁ'a@@ uH@dOfkﬁN@h@&@RﬁfcleK@smeteérK’l&n)rn was

2- phenyl - 4 S- A e QO HEERABAE b MRSHHEEE D L, %‘%%8 oliowed%y kneading using
a beads mill for 90 minutes.

To the thus-kneaded mixture, were added 100 parts by mass of an

acryl resin (mass average molecular weight 200,000, and glass transition

15 temperature -17°C), 5 parts of dipentaerythritol hexaacrylate as a
hexafunctional acrylate monomer, 0.5 parts of an adduct of
hexamethylenediisocyanate as a hardener, and 2.5 parts of Curesol 2P7 (trade
name, manufactured by Shikoku Kasei (K.K.), 2-phenylimidazole), to mix these
with stirring, followed by deaerating under vacuum, to obtain an adhesive

20 agent.

The adhesive agent was applied to a 25 um thick polyethylene
terephthalate (PET) film which had been subjected to releasing treatment,
followed by drying under heating at 110°C for 1 minute, to form a coating film
having a film thickness of 40 um and put in a B-stage state, thereby to produce

25 an adhesive film 1 provided with a carrier film.
(Production of Adhesive film 2)
An adhesive film 2 was produced in the same manner as in the

production of the adhesive film 1, except that the adduct of




2PZ. 5 (Production of Adhesive film3) An adhesive film 3 was produced in
the same manner as in the production of the adhesive film1, except that
50 parts by nass of a cresol novolac-typ epoxy resin (epoxy equival ent
197, nol ecul ar wei ght 1,200, and softening point 70C) as an epoxy resin,
and 1 part of an adduct of 10 hexanethyl enediisocyanate as the hardener,
were used. (Exanples 1 to 7) Any one of the wafer-processing tapes .
obtai ned by the conbi nations, as shown in Table 1, fromwhich the carrier
adhered to a 5-inch wafer

filmhad been peeled,o 15 resp ectl veI

with a gold stUf ﬁwyﬁ@ﬁ%ﬁﬁﬁ@nﬁfﬁ 8§rf har I@G?}/Bﬂaét%egt'”@(}@” Hi5d ”Pheﬁﬁ(i’)he
backside of th i p%l,tg r 1

make the ci rcu%tngstﬁ%ﬂsj% :Sat e ﬁ%v@%spﬁ?ﬁggqﬁﬁ?%Q%@sé;gn%qlhgg&%cdﬁ%gﬁ“&%he
circuit substr #ased6Ki)r Radiemybd, Sattihlad tdwymtidazeles eagfuskdQf @ lacaldfal@reisp| t he
state that the ocessing tape was adhered to the circuit 20 substrate,

fol | owed by di gi'B into chips each of which was 10nm x 10mm square. The

resultant chip i ckup die bonder, and flip chips were
packaged |ﬁ®ac§% gﬁg@ﬂ&fﬁﬁhéﬁv9¥| rode position of the resin substrate,

to produce a seni conducztddnesdevﬁ;lneS v@sa)rodﬁcé‘dMnNﬂ@%e Aanngr &G Bew m O
0- G- 0 cocoa $ lt,J} Oc? X d

p oduc on of the adhes:ve im 1 except that 50 parts by mass of a cresol
novolac-type epoxy resin (epoxy equivalent 197, molecular weight 1,200, and
softening point 70°C) as an epoxy resin, and 1 part of an adduct of

10 hexamethylenediisocyanate as the hardener, were used.

(Examples 1to 7)
Any one of the wafer-processing tapes obtained by the combinations,
as shown in Table 1, from which the carrier film had been peeled off, was,

15 respectively, adhered to a 5-inch wafer with a gold stud bump under heating on
a hot plate at 80°C, and then the backside of the circuit substrate was ground
using a backside grinder, to make the circuit substrate have a finish thickness
of 50 um. Then, the circuit substrate was irradiated with UV at a dose of 1,000
mJ/icm? in the state that the processing tape was adhered to the circuit

20 substrate, followed by dicing into chips each of which was 10mm x 10mm
square. The resultant chips were picked up by a pickup die bonder, and flip
chips were packaged in accordance with the electrode position of the resin

substrate, to produce a semiconductor device.
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{Comparative Examples 1 to 3)

Semiconductor devices were produced in the same manner as in the
examples, except for using any of wafer-processing tapes obtained by the
combinations, as shown in Table 2; and the resultant devices were tested and

evaluated in the same manner as above.




-0
in the
“40
3 EXXO

as
V-

auoj@y [Ausyd (AxeyopAiohxolpiy-0 0

7 8jeuUolon 11g

Via) G 70000 a)

00 NQGC SEQ Q

d mM (Conparative Exanples 1

25 a

W t he sanme manner

0:

2

and the resultant devices were tested

as above.
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As is apparent from the results shown in Tables 1 and 2, the comparative
examples each had a conspicuously low picking-up success rate and were poor
in reflow resistance evaluation. Contrary to the above, the examples according fo

the present invention each were excellent in all the characteristics evaluated.

INDUSTRIAL APPLICABILITY

The present invention is preferable as a production method involving a
step of producing a semiconductor device by flip-chip packaging; in particular,
from a step of grinding the back face of a wafer with metai electrodes to a dicing
step and/or a die-bonding step.

Further, the wafer-processing tape of the present invention can be

preferably used in the above method of producing a semiconductor device.,

Having described our invention as related to the present embodiments, it
is our intention that the invention not be limited by any of the details of the
description, unless otherwise specified, but rather be construed broadly within its

spirit and scope as set out in the accompanying claims.
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fromthe results shown in Tables 1 and 2, the conparative exanples each
had a conspi cuously | ow picking-up success rate and were poor in reflow
resi stance evaluation. Contrary to the above, the exanples according to
the present invention each were excellent in all the characteristics

eval uated. 5 | NDUSTRI AL APPLI CABI LI TY The present invention is preferable
as a production method involving a step“fl¥Poducing a semi conduct or
device by flip-chip packaging; in particular, froma step of grinding the
back face of a wafer with netal electrodes to a dicing 10 step and/or a

di e-bondi ng step. Furg efer-fidec¥@hgtady QeaT s & QhpIENRINRERES Ver. and
i nvention can be prefer abI%/ used fgn F?{\e gﬁpgvg%ne?ﬁﬁg o? pr o%um ngxga
sem conduct oranlavdhesive Ideeri lognadsuer a bedstoate fimyention as related to the

resent enpodipents, it 15 is our intention that the invention not be
Ioi mted b an\yﬂ%@'m Raiddapails ¥sed in AProerssdpyPringrihe stanssy: grimdngiaseack face

specified, bu he. rue roadly within jts i,rit and scope as

set out in t hgéaf %%ﬁpc&%@;t%&ggfrgféﬁgv %Eod% e me%atl elec?rgdes, ancpéi:cmg e
wafer circuit substrate into chips, in a state that said tape is adhered to the wafer
circuit substrate; and picking up the chips, in which the chips are picked up in a
state that the adhesive layer is peeled from the substrate film but is bonded to the

10 individual chip.

2. The wafer-processing tape according to claim 1, wherein in the picking
up step, the chip is peeled from the removable adhesive layer, in a state that the
removable adhesive layer is bonded with the substrate film and only the adhesive

15 layer is bonded with the chip.

3. The wafer-processing tape according to claim 2, wherein the
removable adhesive layer contains an acryl type copolymer as its principal
component and has a gel fraction of 60% or more.

20
4. The wafer-processing tape according to any one of claims 1 to 3,

wherein the removable adhesive layer is radiation-curable.

9. The wafer-processing tape according to any one of claims 1 to 3,

25  wherein the adhesive layer is heat-curable.

6. The wafer-processing tape according to any one of claims 1 to 3,

wherein the adhesive layer contains, as its component, at least any one of an




1. A wafer-processing tape, conprising a renovabl e adhesive |ayer, and an
adhesive layer, formed on a substrate film 5 wherein said tape is used in
a process involving the steps of: grindi ng;:;ar:):)back face of a wafer circuit
substrate having convex-type netal electrodes, and dicing the wafer
circuit substrate into chips, in a state that said tape is adhered to the
wafer circuit substrate; and picking up the chips, in which the chips are
picked up in a state that the adhesive |ayer is peeled fromthe substrate
filmbut is bond?d to the 10 individual chip. 2. The wafer-processing tape
according to EF'MEN. AREPEXK 'EFHNORA RRIKKIIAG Tesip. atdhas armdoragierelasticpeel ed

fromthe reno J r, In a state that th r eppvabl dhesi ve
| ayer is bond}e{ﬁﬂvﬁﬂfsﬁgﬁfdslg%iwé% 8" M9k 8@(@%?\@@9@% al O%aQIfeQ-Of’s
bonded with t P Lhi pss3. The waf er-processing tape according to claim 2,
wherein the renovable adhesive |ayer contains an acryl type copol yner as
its principal conponent and has a gel fraction of 60% or nore. 20 4. The
waf er - processi ng tape_according to any one of clains 1 to 3, wherein the
renovabl e Aadhesi ve [alie® Walerpigrassine lane antwding to By e ef clpincédsBng t ape

di |ai 1 -3, 25 wh i h dhesi | _
heat - cur abl o, MRS ARGk b HUTE cbotPiG eudBEES o s eV amgoBRETSt Zelisi ms 1
to 3, whereipgritdigaladiesdneht] M8 cEAN R BSool@Set %(é)ilngi‘?fgﬁg%'ég  ofths lggast any

one of an 28 acrylic rein, an epoXy resin of a m de resih, and has a

st orage el ast prncipaduinysorant 2&Caofy! iypReopatyrer eaang a8 lssisobageiagbastiiable
modul us at 80C of 0.05 MPa or less. 5 7. The wafer-processing tape
according to GHPOBHEREN epublgdondreprdaininghaicsion apd@ grenpviabltainiagrickydrexy!

Ly ok e B o A BB g e ol component,sai
8. Amethod of producing a semiconductor device by using the wafer-
processing tape according to claim 1, comprising the steps of;
adhering said tape to a wafer circuit substrate having convex-type metal
15 electrodes;
grinding a back face of the wafer circuit substrate;
dicing the wafer circuit substrate into chips;
picking up the chips; and
flip-chip-bonding the picked-up chips onto a substrate.

20
9. The method of producing a semiconductor device according to claim 8,
further comprising: adhering a dicing removable adhesive tape, to the wafer-
processing tape adhered to the wafer circuit substrate having convex-type metal
electrodes, after the grinding step and before the dicing step.
25

10. The method of producing a semiconductor device according to claim
8, further comprising: adhering a dicing removable adhesive tape, to a back face

of the wafer circuit substrate having convex-type metat electrodes to which the




princi pal conponent, an acryl type copolyner having at |east a

radi ati on-curabl e carbon-carbon doubl e bgpd-contai ni ng group, and a group
contai ning a hydroxyl 10 group and a car bak group on a primary chain. 8.
A nmet hod of producing a sem conductor device by using the wafer- processing
tape according to claim1l1, conprising the steps of: adhering said tape to a
wafer circuit substrate having convex-type netal 15 electrodes; grinding a
back face of the wafer circuit substrate; dicing the wafer circuit

substrate into c¢hips; i cking. up the chips; and flip-chip-bonding the

pi cked-up chi w§?%r§r8085508§%992t5e§dh629d|9aﬂerﬁée SENHBY Bep gne dedeiegha dicing

sem conduct or ggyice according to claim@8, further conprising: adhering a
di ci ng renovabBl @ adhesi ve tape, to the wafer- processing tape adhered to
the wafer circuit substrate having convex-type netal electrodes, after the
grinding step and before the dicing step.. 25 10. The nethod of producing a
sem conduct or device according to claim 8, further conprising: adhering a
di ci ng renovabl e adhesi ve tape, to a back face of the wafer circuit
substrate having convex-type netal electrodes to which the 29

waf er - processi ng tape i s adhered, after the grinding step and before the
dicing step.




