- 1 - SPECIFICATION Title of the Invention: WAFER- PROCESSI NG FI LM AND
METHOD OF MANUFACTURI NG SEM CONDUCTCOR DEVI CE BY USI NG

WAFER- PROCESSI NG FI LM 5 Techni cal Field [0001] The present invention
relates to wafer-processing filnms and parti-cularly relates to a

waf er-processing filmincluding a dicing/die-bonding film having two
functions 10 of a dicing tape and a die-bonding film The present
invention also relates to a method DFEWERHEEONr i ng a seni conduct or
devi ce by using . the fer-processing film Background Art

15[ 0002] Recent I%)},%lﬁ %c?%@/ﬁ?‘é‘im’ng filmthat has,

WAFER-PROCESSING FILM AND METHOD OF MANUFACTURING

SEMICONDUCTOR DEVICE BY USING WAFER~-PROCESSING FILM

Technical Field

[0001] The present inventionrelates towafer-processing

films and particularly relates to a wafer-processing film

including a dicing/die~bonding film having two functions
10 of a dicing tape and a die-bonding f£ilm. The present

invention also relates to a method of manufacturing a

semiconductor device by using the wafer-processing f£ilm.

Background Art

15 (0002} Recently, a dicing/die-bonding film that has,
in combination, two functions, i.e., the function of adicing
tape and the function of a die-bonding film {(also called
a die attach film) has been under development. The dicing
tape is for fixing a semiconductor wafer when the

20 semiconductor wafexr is to be cut and separated {diced) into
individual semiconductor chips. The die-bending film is
for bonding the cut semiconductor chip onto, for example,
a lead frame or a package substrate or for mutually stacking
and bonding the semiconductor chips in a stacked package.

25 [0003] Examplesof suchadicing/die-bonding filminclude
a filmwhich has undergone precut processing in consideration
of workability for, for example, pasting to a semiconductor

waler or attachment to a ring frame upon dicing.



in conbination, two functions, i.e., thefunctionofadicing tape and
the function of a die-bonding film(also called a die attach film
has been under devel opnent. The dicing tape is for fixing a

sem conduct or wafer when the 20 sem condugtor wafer is to be cut and
separated (diced) into individual sem conductor chips. The

di e-bonding fil m is for bonding the cut sem conductor chip onto, for
exanpl e, a | ead %4%te or 2a E%iélkﬁb% & s tdHgi@ad e ifobongi val lflelStV@clmhng

and bondi ng thg}?ase onductor chips in a stacked package. 25 0003%
Exanmpl es of su grErhgPT é’ISSHalﬁ?lboqqqsrh%F—ﬁdﬂloéJr‘f AR eFnshET

under gone precu processing.dn C‘i’ﬂf' deritﬁl §tt§ﬂ%€% lrlte%% C%l?‘@fly'

exanpl e, pasting to a sem condac

frame upon di CiNGchel@004] Hbﬁx%mhgno{rléwd'a%dﬂ'g/ gﬂ:@spos%%an h %gw

whi ch has undergone precut procesSing I's shown in FIG

FIG 4, FIGs 5dAa watdcFheocss{Blg afieim 1S peekhvehYwith Sé?hemat' c
view, a plan view, and a cross sectional view 5 of a wafer-processing

film 30 provi detadingfddedbohagiglife-lrosdi ngrife atds-pfheessing film 30
waf er-processing film30 is conposed of a release film31, an

adhesi ve- agent isagerprggedamd aa risdrdsagt fin rﬁBSanTh@h@ﬁimlaMgéaver
| ayer 32 has a circular | abel shape which has been processed into 10

a shape (for ex#mpP8d & PEUFERY %Jo]rni1 @sapon@hﬁga@}é%h‘éesal% dpygr 32
duct f d h |

ciroular part COrt BsEORGIGE Lo Ho RS BRCE PRRg TP AR s A RGO

i's removed,jgang EHSgQggﬂMQxB}n{i{% 3%1@%%1%:9'&&#@%&%@ pard e3§%a89d

a peripheral part 1 surroundi ng theé ot Si e C|rcu

| abel part 33aﬁSaSB@McbﬂdﬁB@oﬂrMélg.s 1hhenhddhesh Mey agent 3|3aygr 32
and the circular |abel part 33a of the bonding film33 are stacked in

a manner that theipbetrelsrédissealf autieadhyamplach, candehendide toathe

| abel part 33a of the bonding film 33 covers 20 t he adhesi ve-agent

| ayer 32 and i $hiapecohratinwirhnehior dieane ifs kemGiedy anbetlpebophény

thereof. A nmultjl aygr structure conposed of the adhesive-agent |ayer

32 and the cir&diHEr ?aﬁi‘eql AfaricBEg ofPeheBdndPAgag Ianﬁ’%l?:llg@ﬁt% Pares

fget g' gleng{ g;g 3 %9{19 o :Lng %he u’£31 eS]O\Qh‘gﬂe tcr}_erc%“:igrc?n}guftp%rrt\,\gga
as shown in the drawings. The adhesive-agent layer 32 and
the circular label part 33a of the bonding £ilm 33 are stacked
in a manner that the centers thereof mutually match, and
the circular label part 33a of the bonding film 33 covers
20 the adhesive-agent layer 32 and is in contact with the release
film 31 by the periphery thereof. A multilayexr structure
composed cf the adhesive-agent layer 32 and the circular
label part 33a of the bonding film 33 constitutes the
dicing/die-bonding film 35.
25 [0005] When the semiconductor wafer is to be diced, the
release film 31 is peeled off from the adhesive-agent layer

32 and the bonding £ilm 33, which are in a multilayer state,

a back surface of the semiconductor wafer W is pasted onto



release film31l is peeled off fromthe adhesive-agent |ayer 32 and
the bonding film33, which are in a nultilayer state, a back surface
of the sem conductor wafer Wis pasted onto the adhesive-agent |ayer
32 as shown in FIG 6, and the dicing ri-ng frame R is adhesively
fixed to an outer peripheral part of the circular |abel part 33a of
the bonding film 33. The sem conductor wafer Wis diced in this state
to 5 form separtd'teée(iidé’@ml@@n%@ﬂ‘érl@mlps32 teffe shomeli Ay FLEm 83 4:83a)hd s
t hen subj ect ed hardeni ng treatnent such as ultraviol et radiation,

and the seni corfffCt@rrEH b ’éa%“?glpﬁ%‘iééﬁf%}’ﬁlyﬁl%%‘éoﬁBl%ertH?éfl@@ﬁ& Prhg
f f the bandi 33

har deni gt eatin 2o 6N ENEREFaTaE 1 RRe baAiing s i FLEcRRITiA%ett
off fromthe adfiesi )fﬁeag&ﬁ%\%ér?%%ﬁ]cﬁz’w&h%@q Eih%sﬁf%&?a L 1%25 RS qLe

picked up in the state In esi ve- agen

attached tost heediackepdihaca tbgieofandihg: adhes, V%hégﬁaﬁdlﬁ‘é(efll?r@ 33

attached to the back surface of 15 the seni conductor chi ps then
functions as a di3)bardithgnf sl abesd tie wemicconduct-estRdh PSs@te 40
be bonded to | ead franmes, package substrates, or other sem conductor
chi ps thereaft erltag008 tAs rafidaniom, RIG theamgrElcGndBeton thieo@Ckre
waf er - processi ng film30 as descri bed above, the part in which the
adhesi ve- agent RiGF&0 82- add £hés @i, akhe seeidipar foB3R o6f thaddonding

exposed part bervdbns LHESS 1% IPAPE BB AP O3S IR TCRBLPEl ReETeP A
31 and t he jperi | _par r di
18 u%grre%org Engbdiitdes b 994[ 2J IR En Lhe Bondag

film33 is renove steps corr spon

bondi ng film 33 ifaragdnbei ypep e par tt%eogeﬁbgo@@l@ﬂw drilp® %%e
(33a, 33b). The wafer-processing film30 is commercially
picked up in the state in which the achesive-agent layer
32 is attached to the back surface thereof. The
adhesive-agent layer 32 attached to the back surface of
15 the semiconductor chips then functions as a die bonding
film when the semiconductor chips are to be bonded to lead
frames, package substrates, or other semiconductor chips
thereafter.
[0006] As shown in FIG. 4 and FIG. 5, in the
20 wafer-processing film 30 as described above, the part in
which the adhesive-agent layer 32 and the circular label
part 33a of the bonding £film 33 are stacked is thicker than
the other part. The exposed part between the circular label
part 33a of the release film 31 and the peripheral part
25 33b is the part from which the bonding film 33 is removed,
and steps corresponding to the thickness of the bonding

film 33 are formed between the parts of the bonding film

33 {33a, 33b). Thewafer-prccessing film 30 is commercially



avai l able as a product in a state in which the filmis wound like a
roll by using a roll core 50 (see FIG 7). FIG 7 shows an exanpl e of
the roll core 50 in which a cylindrical hollow part 53 is forned at
the rotation center thereof. 5 Therefore,;as shown in FIG 8, when

t he wafer-processing film30 is wound like a roll, the above
described steps fornmed by the bonding film 33 and the release film 31
are nutual ly owrdidppéd at a heodralt Keda sdet eofn whe chdttes ifvémaige mound
| ayer 32 and the circular |abel part 33a of the bonding 10 film 33,
and a phenomenohilih awficdh PHeVUstepsa afelk raassf &Fr dgednf 8Gt he) f | &bl e

surface of the .adhesive-agent_ | ayer 32 curs,_in other words, )
transfer traces%f’g?ga FeF TR P H FagiFothaft st Wjicrﬂ(f‘és}ﬂl&dr\?mcﬁ&

traces) as showp.imFLG. 9-3re. OanGIal od. (Buchogeneration of Lhe ..

transfer traces S e par rly Tn, for exanple, € case

in which the adhesirvesagenis|axehn 32 Focf & Medlenl tBe S fe @3 iRe slR8y
case in which the adhesive-agent layer is thick, and the case in

whi ch the nunberilef 30 ndi pgusll Lhee vafe11pr asessbbgel B Blods dwadge.
In the case in which the transfer traces 20 are generated, when the
back surface offdivedsem Comduptdimandfiem ¥ isnd aheerpashed Dilin 134 are
adhesi ve-agent |ayer 32, the back surface is pasted while air is
cont ai ned bet weBH UeHe Y iiradiappsdganthe ayeckgbrant of b esulhiesdvéuenent
wafer W Therefore, the adhesive-agent |ayer 32 and_the 2

5
seni conduct or WEHET WddHot "Eofigf e 13 LoPREE, 3Pasaf 1 Fiog dipnding
bonding is I%aus%qma%aarn%%lg Engrrag Eg'ilﬂ“{f%ﬁ%?ﬁ‘l?esrtgeapussgge%%gﬁsgefrged

processi ng ‘of the senfcon or warer. cofncei va

reduce the w ndifg RMESSYES:Pie the malersPracesshngfid mddyonder t g,
suppress generation of the above described transfer traces. However,

in this nethododduidi,ngnndsdd gdvRIRtL, ofatbeeProduct Maybs auseda %o
and a trouble nmay occur when the wafer-processing filmis actually

subj ected to uses lhbel exaanslse, wsehtlew, ba wirtdpeansantaer sheeones FIG.
difficult. [0008] Patent Docunent 1 discloses an adhesive sheet in
whi ch a suppor t® 1efe9chavRhgda fFUdh wsnekpessneqli il dntansfer traces

15 is notable particularly in, for example, the case in which
the adhesive-agent layer 32 is formed of a soft resin, the
case in which the adhesive-agent layer is thick, and the
case in which the number of winding of the wafer-processing
film 30 is large. In the case in which the transfer traces

20 are generated, when the back surface of the semiconductor
wafer W is to be pasted on the adhesive-agent layer 32,
the back surface is pasted while air is contained between
the adhesive-agent layer 32 and the semiconductor wafer
W. Therefore, the adhesive-agent layer 32 and the

25 semiconductor wafer W do not cohere to each other,
insufficient bonding is caused as a result, and failure

may be caused upon processing of the semiconductor wafer.



10 to or nore than the total filmthickness of an adhesive-agent

| ayer and a bonding filmis provided outside of the adhesive-agent

| ayer and the bonding filmon a peel-off base material in order to
suppress generation of |abel traces as descri bed above. Since the
adhesi ve sheet of Patent 15 Docunent 1 is provided with the support

| ayer, the mnndlng_Pressure whi ch has been applied to the adhesive
sheet is dispers&d7dr codéent raregivablacsupgore theysindng myesesge
generation of the transfer traces, 20 Prior Art Docunment Patent
Document [ 0009]°* the wpéﬁénpr%%%%r&ﬁ filmm%t@w@ﬁfeﬁ@mn@éﬁtéﬁn

Lai d- No. 2007-217 f the_l t Pr obl
Sg:vegpgg the I5vedEi 8RC %%Scﬁ Ofﬁﬁﬁggggwggﬁk%ﬂe %%%gé%@é%}Fﬁéﬁ

adhesi ve sheet method, winding misalignment of the product may be caused,

5 and a trouble may occur when the wafer-processing film is
actually subjected to use, for example, setting to a tape
mounter becomes difficult.
[0008] Patent Document 1 discloses an adhesive sheet
in which a support layer having a film thickness equivalent

10 toormore than the total filmthickness of an adhesive-agent
layer and a bonding film is provided ouiside of the
adhesive-agent layer and the bonding film on a peel-off
basematerial in order to suppress generation of label traces
as described above. Since the adhesive sheet of Patent

156 Document 1 is provided with the support layer, the winding
pressure which has been applied to the adhesive sheet is
dispersed or concentrated on the support layer to suppress

generation of the transfer traces.

20 Prior Art Document
Patent Document
[0009]
Patent Dccument 1: Japanese Patent Application
Laid-open No. 2007-2173
25
Summary ©f the Invention

Problem to be Solved by the Invention



of Patent Docunent 1, on a peel-off substrate, the support layer is
formed at a part other than the adhesive-agent |ayer and the bonding
filmrequired for, for exanple, 5 manufacturing a sem conductor
device; therefore, there has been a problemthat the width of the
support layer is limted, the width of the support layer is narrow

wi th respect tomtéﬁﬂout er. dianeters of the adhe5| ve- agent 1 ayer and
the bonding fil d t hEC8FYEEL o7 ﬁbé%l A§SFabRed t3dhass vep sheet

1 ffici 1 th t t h
ohesl vencbe oo PatBEE noddrtihP ot o BYET-9PPS %s,gés?‘)iﬁﬁ%geg%%%
mat erial (PET flalypr ltsh%%@aeattQ%%&cﬁc&eﬁ%h@nwﬁg' E&é% ent

-0 e pa

support | ayer floats above the peel ase material at t

where the suppardydrayeid thei soh8endarionesiquitle abeyergdessrihers,
floating part is caught by a device when the dicing/die-bonding fi1m

is to be pastednzonmfacsenicgndeehdcondiietor ardithe Sametordyctlosravaber
is damaged. [001l]Increasing the wdth of the support layer is 20

concei vabl e; hdwarer prabage tob tétiest i digh efdineneunpdsdcbmes: di flfinddled,
since the width of the whale wafer-processing filmis also increased.
Since the suppdit® |W&>¢§P Ps Eh%aﬂpwtcH%@%@p@ééﬁ%fww tIeSPesd, to

th dt f t.h t ds t
material cost. B (OG5 CTRBFERDC0” a%‘%, i f%i%'r%g%nqhe

invention to proyjde nf‘g?;neralp(ﬁ%%%f}%ctl EQBQP%&BIV%SH J1CLEALLY

suppressi ng generati fransfer traces on esl ent TAayer

when the waper -iy aeesshngididdn. i pekudiag, aul %'11?9691:91&;{%@'9{& fxlallmy
havi ng t he adhesi ve-agent |ayer and a bondi ng filmis wound ke

roll. Aso, it dssanothesvehjdeisioknthe @ﬂi@&@homny@ﬂfi@n}rtﬂpm\ém@e
a met hod of manufacturing a sem conductor device 5 by using such a
waf er - processi rip £hemeaNeafs base Sebdaniglt hBEPrivdimeprstherefore, there

has been a prcoblem that the support layer floats above the
peel-off base material at the part where the support layer

15 is thenarxowest, the above described floating part is caught
by a device when the dicing/die~bonding film is to be pasted
on a semiconductor wafer, and the semiconductor wafer is
damaged.
[0011] Increasing the width of the support layer is

20 conceivable; however, usage of existing equipment becomes
difficult since the width of the whole wafer-processing
film is also increased. Since the support layer is a part
which is disposed of in the end, increasing the width of
the support layer leads to increase in material cost.

25 [0012] Therefore, it isanobject of the present invention
to provide a wafer-processing £ilm capable of sufficiently
suppressing generation of transfer traces on an

adhesive-agent layer when the wafer-processing film



[0013] I n order to achi eve above descri bed objects, a wafer-processing
filmaccording to a first aspect of the 10 present invention has: a
bondi ng fil m conposed of a base material filmand a bondi ng-agent

| ayer provided on the base material film7and an adhesive-agent | ayer
provi ded on the bondi ng-agent |ayer; wherein the bondi ng-agent |ayer
contains a radiation polynerizable conpound and a first 15 photo
initiator at a Pusiudiew eofdiespendiepasiiag |fédst havinagtie ame and
contains the radiation polynerizable conpound and a second photo
initiator at a PEETHET2GCREr “PKaR 2Rd Gt A PGoht alni Hgveded fiikeg a

photo initiator; .and e wavel.ength .of ljight reactable with.the first
photo 20 initi arttooal'i sit'\’liiﬂ]??felrter]it'S g?oo elife"%?g%ite%gft SoPTFFgHt PEREEaBTe
with the secon it r.di - :
descri bed vt or- oF oogsal g Frid sEREATalra SPptOBaBaNE: devipe

| ayer contaisns ghe:ahet @uicRi hi Ak s s-geadalg Witth mutual Iy different
25 wavel engths in the part corresponding to at |least the ring franme
and the part other than that. Therefore, when the bondi ng-agent |ayer
is irradiated with the light having the wavel ength reactable with the
first photo iniMdamsorfor ShévpagttleorPmdpemdi ng to at | east the ring
frame is hardened to reduce bonding force so that the adhesive-agent

| ayer correspondifiglto t B8 AafEEN aFarieveanbBEe pes et st obTReRs, a

when t he bondi ng-agent |ayer is_jrradiated with the, light 5 havin
t he mavelength‘%ﬂ%a'ﬁﬁpge fﬂgtﬁﬁﬁgégﬁﬁﬁdﬁﬁgt%oiﬁif 1%??3%95 ot ¥he

R A L T e s SR L e
adhesi ve- agent 881 aN¢idm and a bonding-agent layer provided on the
base material film; and an adhesive-agent layer provided
on the bonding-agent layer; wherein the bonding-agent layer
contains a radiation polymerizable compound and a first
15 photo initiator at a position corresponding to at least
a ring frame and contains the radiation polymerizable
compound and a second photo initiator at a position other
than a location containing the first photo initiator: and
the wavelength of light reactable with the first photo
20 initiatorisdifferent fromthe wavelengthof light reactable
with the second photo initiator.
[0014] According to the above describedwafer-processing
film of the invention, the bonding-agent layer contains
the photo initiators reactable with mutually different
25 wavelengths in the part corresponding to at least the ring
frame and the part other than that. Therefore, when the
bonding-agent layer is irradiated with the light having

the wavelength reactable with the first photo initiator,



10 bondi ng-agent | ayer covering the adhesive-agent |ayer into a shape
corresponding to a ring frame has been essential in a conventional
waf er-processing film however, in the wafer-processing filmof the
present invention, the adhesive-agent | aygr- can be gradually peel ed
off fromthe 15 part corresponding to at least the ring frame and the
part other than that, and pre-cutting is therefore not required. As a
resul t, when tHE'SEREF CPEGEERSIHERY FPAT Leawuhbe ILike 3w s dargdened
product, generatiaon of tg?an fer traces in tEetE(?jhe i ve- agent

I

|
ban be prevent atf T26FE0TEIA WA ETEGH GOedLPRGERT | TACTOTI Ay Co 15 Yo
second aspect ol L AEGSER PAENLLAR,D3S, o hoRg e id m £ommgsed

of a base materia m-an ndi ng- age |"ayer on the

base material fjjdn tﬁ@db@ﬂ(;lﬂ?!;{'facdéfﬁ:‘ agebt {avierrRnavided: on dhe1ight
bondi ng- agent | ayer; wherein the 25 bondi ng-agent | ayer contains

ei ther one af aaddigathenwpobysergi abde-eIRowidhafdeasecond photo

t her no- pol yneri zabl e conpound in a part corresponding to at |east a
ring franme and igdritigitios, t biee gtehrercoodecobrivef gradingt toa qgEblemwei-zgkhe
conpound and the therno-polynerizable conpound in a part other than
the | ocation cdm¥&micAg BRePotleheofiadizam hepbrydiny At denssuasd
and the therno-polynerizabl e conpound. [0017] According to the above
descri bed inverﬁfji 4 UR-5 the case in which the part of the

bondi ng- agent Im@corrgﬁggggkg&%%ﬁk hee%%gregggﬁé%ngafégnen ont ai ns

the radiation p Eri zabl'e conpou en the I'ng-ageén ayer is
irradi ated gt *bJréﬁ'n%ua%nttl%eq%&v&ﬁr&f%E@%H&féitv%—aatge'n%aﬁéhyéﬁ%nto

ring frame can be hardened to reduce bonding 10 force, "and the
adhesi ve- agent d apepeCebrespottingy ttd the ihgr desed pag than Recpeeked

of f. Then, since the part other than the part corresponding to at

| east the ring ifrr amecogahbiosal hefdremmoeskyngr £ zab} eraegroyndn when

the part is therno-polynerized and hardened, the sem conductor wafer
wafer-processing film of the present invention, the
adhesive-agent layer can be gradually peeled off from the

15 part ceorresponding to at least the ring frame and the part
other than that, and pre-cutting is therefeore not required.

As a result, when the wafer-processing film is wound like
a roll aé a product, generation of transfer traces in the
adhesive-agent layer éan be prevented.

20 {0016] A wafer-processing film accérding to a second
aspect of the present invention has: a bonding £ilm composed
of a base material film and a bonding-agent layer provided
on the base material film; and an adhesive-agent layer
provided on the bonding-agent layer; wherein the

25 bonding-agent layer contains either one of a radiation
polymerizable compound and a thermo-polymerizable compound

in a part corresponding to at least a ring frame and contains

the other one of the radiation polymerizable compound and



15 and the adhesive-agent |ayer can be peeled off fromthe

bondi ng-agent | ayer and picked up. [0018] On the other hand, if the
part of the bondi ng-agent |ayer corresponding to at |east the ring
frame contains the therno-pol ynerizabl e cenpound, the part can be 20
t her mo- pol ynmeri zed and hardened to reduce bonding force, and the
adhesi ve-agent | ayer corresponding to the hardened part can be peel ed
of f. Then, sinceq h&epgaptpol Weeritanlg kemparnddor respondithgrt tham the
| east the ring frame contains the radiation polymerizable conpound,

t he bondi ng- agelica5iamypentpdnipgaanat @l Wit Hadgitaenorot Bnast teldle he

part other than_the part corresponding to at |east the ring frane,
and t he senicoﬁﬁﬂﬁ?ﬁ%d&fpgrtéﬁdggﬁﬁm%ﬁﬁ%EWW%E FQ?BPUH8°1O - can
be peeled off f he b i.ng-age I d ,pi.cke Ps . .

[ 0019] Mor eover,{Wep;]waf e?’-%%ﬁggéggiﬁ% 4}%}1%@%%09 F%glg%gal‘% ‘cTr%t Oans’péL&

of the present iHwentdonn sntibg Bn¥abere REOGESSIHAGHE hLDLge60r gt O
t he above described first or second aspect of the preSen |nven¥|on,
wherei n the adhesimesmagenthgl ayeat hasafivttheani Ry Ereut BhOaanshape
corresponding to a sem conductor wafer, and the bondi ng-agent | ayer
has not been pr=digtion godyshapealdle compespondivhgnt the heond ingyfacmme.

layer is irradiated with radiation, the part corresponding
to at least the ring frame can be hardened to reduce bonding
10 force, and the adhesive-agent layer corresponding to the
hardened part can be peeled off. Then, since the part other
thanthepart correspondingtoat leastthe ring frame contains
the thermo-polymerizable compound, when the part is
thermo-polymerized and hardened, the semiconductor wafer
15 and the adhesive-agent layer can be peeled off from the
bonding-agent layer and picked up.
[0018] On the other hand, if the part of the bonding-agent
layer corresponding to at least the ring frame contains
the thermo-polymerizable compound, the part can be
20 thermo-polymerized and hardened to reduce bonding force,
and the adhesive-agent layer corresponding to the hardened
part can be peeled off. Then, since the part other than
the part corresponding to at least the ring frame contains
the radiation polymerizable compound, the bonding-agent
25 layer is irradiated with radiation to harden the part other
than the part corresponding to at least the ring frame,

and the semiconductor wafer and the adhesive-agent layer



[ 0020] According to the above described invention, the adhesive-agent

| ayer and the bondi ng-agent | ayer have not been pre-cut. Therefore,
steps whi ch have been conventionally forned at the stacking part of

t he 15 adhesi ve-agent |ayer and the bondimg-filmare not present.
Therefore, when the wafer-processing filmis wound like a roll as a
product, transfer traces can be prevented from being generated in the
adhesi ve- agent ¢3yde rpebded]wr dever the Heongifnar-ageotessyey and micked
according 20 to a fourth aspect of the present invention is the

waf er - processi fgPfil maccording to any one of above described first

to third aspect f..the esent invention, wherein, in_the ,
adhesive-aggnt ﬁ% st an%%ﬁng?ﬁh ?%FFﬂﬁﬁ%QiﬁfogFSFéﬁgtfbﬁ?sﬁ%ﬁ?%ﬁlgﬂ

posi 1o cor respond g 10.Le25. S £ AGLer MRLRE andiL nside of a

position corresponding to the ring ccording to the

above descr i5bednia\/@-:fxefp'rfé:rc%§§§ﬁbEglfnia]dBondihg%d YERbL PO debBBibed first
bondi ng-agent | ayer of the part corresponding to at |least the ring

frame i s hardened dezonedueeetheobotith ngds@rae insenthat, tdigerein the
adhesi ve-agent |ayer can be peeled off fromthe hardened part of the
bondi ng- agent |a&dfersiwiei-kgensi hgyehehangici treeaspacbase pointa sHepe

[ 0023] Anet hod of manuf acturing the sem conductor device according to
the first aspedidEsPredpreskntai sRekRIshqteoravaehodapd the

manuf acturing the sem conductor device hy using the wafer-processing
fiIn1accordingl¥%“§ﬁ§_8ﬁ§ngf ?ﬁ%rf'?%ﬁ“1%kFﬁﬁrgﬁeé§bEc%%t?ﬁat pe
present invgntiQn,. A %%%%gﬁtpg éﬁeUPHQanki%JudeSZ a step of

hardeni ng a part of the bonding-agen ayer that is other than apart

correspondi ng tm@maf er agpdrisns Ad e8RON-AY @ 3t hheastvddie drd NGhe
frame and peeling off the adhesive-agent layer fromthe hardened part
of the bondi ng-aapenti vieaygehtal S adl pRStidigithe awaherlayer have not
been pre-cut. Therefore, steps which have been
conventionally formed at the stacking part of the
15 adhesive-agent layer and the bonding film are not present.
Therefore, when the wafer-processing film is wound like
a roll as a product, transfer traces can be prevented from
being generated in the adhesive-agent layer.
[0021] Moreover, the wafer-processing film according
20 to a fourth aspect of the present invention is the
wafer-processing filmaccording toanyone of above described
first to third aspects of the present invention, wherein,
in the adhesive-agent layer, an incision is provided at
least outside of a position corresponding to the
25  semiconductor wafer and inside of a position corresponding
tc the ring frame.
[G022] According to the above describedwafer-processing

film of the invention, the bonding-agent layer of the part



15 on the adhesive-agent |layer; a step of fixing the ring frame to

t he bondi ng-agent | ayer; a step of dicing the wafer to form separated
chips with the adhesive-agent |ayer; and a step of hardening the part
of the bondi ng-agent | ayer correspondi ngito-the wafer and picking up
t he separated 20 chips with the adhesive-agent |ayer. [0024] According
to the above descri bed nmethod of manufacturing the sem conductor

devi ce of the iFRIASPORIIPHTPRE BFatthdNsokdPAgLagent 13 dardanad Hos

ther than th t ding to the waf d.j i

C0 25 at | east HBT RGC FPANB Snfo1 e par Foor PWosBonet R Su JPASe:
ding t ' d_t

aduce. the bondi g TBrEa ol the BoraeRa-agaat Hayert b RERRRNZb N

peel abl e positigRs.camibe ghangechdbetwaen on 2124 bhbe pahesi ve- agent
| ayer and the bondi ng-agent |ayer. Therefore, the design of a desired

sem conduct 6r denvizse canzbetabargethnirbhout-iggeatlsenchangifgoexkstcRg
equi pnent. [0025]In the above described nethod of manufacturing 5 the
sem conduct or dedoggliof thethaviemsicoaspetie Adlidsi peesgentinvayern cands
the bondi ng-agent |ayer are not required to be pre-cut in relation to
t he waf er - pr oc&sBFREOT Al fGrad Wrdngr Hee semagonfeckenideshgadionsing

devi ce. Therefore, s%e s whi ch ,hav§, been %enerat ed at the stacking 10
part of the adfid$ V%-%’g@?ﬁoq%ﬁﬁéﬁga HE RECBSAAPHGS PP MseRT e £iEaE

is wound |ike rq:.lﬁ_‘%g [ ct-ane not _present nd transfer
traces can be therefore p?’g%cg%%edf %rhc?mpgfﬁs%a%géﬁg?% i fHEIn the

adhesi ve- aggnt neayel. ihe1Ehiects Ofed g hAYeRLEAY a part of the

bonding-agent layer that is other than a part corresponding
to a wafer and is corresponding to at least the ring frame
and peeling off the adhesive-agent layer from the hardened
part of the bonding-agent layer; a step of pasting the wafer
15 on the adhesive-agent layer; a step of fixing the ring frame
to the bonding-agent layer; a step of dicing the wafer to
form separated chips with the adhesive-agent layer; and
a step of hardening the part of the bonding-agent layer
corresponding to the wafer and picking up the separated
20 chips with the adhesive-agent layer.
(0024] According to the above described method of
manufacturing the semiconductor device of the invention,
the part of the bonding-agent layer that is other than the
part corresponding to the wafer and is corresponding to
25 at least the ring frame and the part of the bonding-agent
layer corresponding to the semiconductor wafer are gradually
hardened to reduce the bonding force of the bonding-agent

layer, so that the peelable positions can be changed between



[ 0026] According to the wafer-processing filmaccording to the first
aspect of the present invention, the bondi ng-agent |ayer contains the
photo initiators reactable with different wavel engths in the part
corresponding to 20 atl easttheri ngfranmeandt hepart ot hert hant hat ;

t herefore, when the bonding-agent layer is irradiated with the

wavel ength reactable with the first photo initiator, the part
correspondi ng t?ﬁ%ﬂaqnﬁﬁﬁyerﬁéePFnb@YQ%ﬁﬁxi§ﬁﬁab@@ﬁéﬂgr69?@@dﬁé@r

bondi ng force t t he adhesi ye-a ayer 25 correspondin

t he hardened pzﬁijgg%“ﬁe g@lgasbﬁ?‘ggﬁb leieq SRBIEBRATARA 'che
| ayer is irradi t hi. t velen th reactable wth
thg second phot%lg?ﬁh %gﬁelae‘?%eek%se c%arltgL%V\% E=4R lPﬁeequlpment
adhesi ve- agent [@yey) caniy +i3 spdge %%I&nghf mz‘eﬁﬁgat&@ np:%‘ﬂ#a%%u%gﬁat
| ayer and picked up. In a conventional er-processing film
pre-cuttingst heladhesiivendgenbr| ayeicansF e hordhhgoagepte | ayer
covering the adhesive-agent |ayer into the shape corresponding to 5
the ring frane dis=digeragssenliantr droivner pondihbeagafiertpreacass agt
filmof the present invention, the adhesive-agent |ayer can be
gradual | y peel eeotifredy b‘mhehérpawt dor respbhdn i tbeatafsagirocke singg
frame and the part other than that, and pre- cuttlnagls t heref ore not

required. 10 A Pedore, mﬁﬁ%ﬁa?W%F%ﬁﬁeﬁhﬁaﬁﬁﬁé§§P CFPFn@?%@Qﬁbund
ik [ t, t b
cerated in RO Eee LA S r??"ceerf?sﬁgfn%?riﬂpaﬁg%qﬁé? ¢ ¥ ehang?

generated in the a esives at
cohesi venesg b enrt r
W or CauSed WReR ot F ?26%%3%?%%% 9*%&8*1 T o amEenitg S%Hﬁit%% B

and the seni conguctolmvad @busan de: preyenteda gshddsulti gdeptresent,
bondi ng upon bondi ng of the sem conductor chipto a |lead frame, a

package substr arel ternafet herasericeandecitrreditire apdvéatédrirdapbaing

processing of the sem conductor wafer can be prevented.
generated in the adhesive-agent layer.

15 Effects of the Invention
{002¢6] According to the wafer-processing film according
to the first aspect of the present invention, the
bonding-agent layer contains the photo initiators reactable
with different wavelengths in the part corresponding to

20 at least thering frame and the part other thanthat; therefore,
when the bonding~agent layer is irradiated with the
wavelength reactable with the first photo initiator, the
part corresponding to at least the ring frame is hardened
to reduce bonding force so that the adhesive-agent layer

25 corresponding to the hardened part can be peeled off. Then,
when the bonding-agent layer is irradiated with the light
of the wavelength reactable with the second photo initiator,

the semiconductor wafer and the adhesive-agent layer can



20 [0027] According to the wafer-processingfilmaccording to the
second aspect of the present invention, in the case in which the part
of the bondi ng-agent |ayer corresponding to at |east the ring frane
contains the radiation polynerizabl e coopaund, when the bondi ng-agent
| ayer is 25 irradiated with radiation, the part corresponding to at

| east the ring frame can be hardened to reduce bonding force so that
t he adhesi ve- agentpeledygdr o£Orfmegpahdi hgndng-heydiar deged pad tpicdedep.
peel ed off. Since the part other than - 14 - the part correspondi ng
to at |east the I pgeenesnticovtlabaserthecedering golynepieablecing the
conmpound, when the part is thermally polynerized and hardened, the
sem conduct or VS 1T 2ORB T atiesl F8YaRAPIKYET @SRl PERT EPVERTNG
fromthe 5 bondi.ng-agent. | ayer an icked u On.the other hand, if
the bart of tne Borarag a8open By e o PESpEna: EEPS S THSRE g co
ring frame Gontaj - = r'g%?ﬁ Q th is
thermal |y pglyﬁg#?ggggggggﬁ%p§2%3%¥%§e%e uggagégggﬁgg?gfcgnggﬁ%haI
the adhesi ve- ageite A-ay@ke:8i 601 FESRANCI R 12 dharhandepedopardncan be
peel ed off. Since the part other than the part corresponding to at

| east the ring ddtese vecnatahnsldher radi Bei @ha@od Ve hiezabliec eommaeundhe
t he bondi ng-agent layer is irradiated with radiation to harden the
part ot her tharattecparespondespdrdihgleastathebrlimadirameeand nghd pame
so that the sem conductor wafer and the adhesive-agent |ayer can be
peel ed of f frof¥FE boMRthgLagutt Prayert biep pisckrrafipre pok required.
conventional. wafer-processing film it has been essential to pre-cut
an adhesi veJageAt ?d?%?ﬁgﬁdw © 6HH?H&ﬁﬁﬁéﬁfoF%§%%n%dﬁéfﬁh@‘?ﬁﬁF%élﬂe
adhesi ve- agent i nt.o a S i 0 i i
However, in théJ3§$gr%%f%8%§§F§€'Fﬁ%éﬁ%ﬁé%tﬁggg%ggéh b?né%éﬁ%%#§H1%ﬁgm
adhesi ve- agent Jaayef geasrheear aduahd Yadealiad-akkntn1bher panth ok fhe,
bondi ng-agent | ayer corresponding to the ring frane and the part

ot her than 25 tlealucttiber ehotiee (WreeCiitdnicsd beeoses tHetRESAR:-afsna
result, when the wafer-processing filmis wound like a roll as a
product, transflayetrawbshe annbeoprevent wdfér omubeingegemier asddiviod vele

adhesive-aqent | ayer. Therefore, _
5 Dbetween the adhesive-agent layer and the semiconductor wafer

can be prevented, and insufficient bonding upon bonding
of the semiconductorchiptoalead frame, apackage substrate,
or another semiconductor chip and failure upon processing
of the semiconductor wafer can be prevented.

20 [6027] According to the wafer-processing film according
to the second aspect of the present invention, in the case
in which the part of the bonding-agent layer corresponding
to at least the ring frame contains the radiation
polymerizable compound, when the bonding-agent layer is

25 irradiated with radiation, the part corresponding to at
least the ring frame can be hardened to reduce bonding force
so that the adhesive-agent layer corresponding to the

hardened part can be peeled of£f. Since the part other than



- 15 - reduction in the cohesiveness between the adhesive-agent |ayer
and the sem conductor wafer caused when air is involved between the
adhesi ve-agent | ayer and the sem conductor wafer can be prevented,
and insufficient bondi ng upon bonding 5.0of; the sem conductor chip to
a lead frane, a package substrate, or another sem conductor chip and
failure upon processing of the sem conductor wafer can be prevented.
[ 0028] Accor di ngthe pele ek eesgprodesstagtf ileasacdor diing fvandeonliiaids
aspect of the present invention, the 10 adhesive-agent |ayer and the
bondi ng- agent | &R rtiARe-REL YBEEAZ PP (RATPAHE eBEE, LBE ePATHiTh

have been conventi onal.l ener ated at_ the. stacki art of the

adhesi ve- agent 1 W%%}’@“W&i C}f‘?ﬁ‘fl%’?%&altgg S%B‘ECBPQEEE?F wafer
Therefore, whe fefr-pLocessi fl i nd _|i a.roll, .as
N ot oduct, tranab R 0ee a0 TR Rl O Bebned QRe el b

the adhesi veg- agedfailrRyelgentheLeL A ?%@‘}&%Bi @F. | BrCPNESIMENLSSing, if
bet ween the adhesi ve-'agent | ayer and the sem conduct or Wafer caused

when air is inugle edhmeibseenet Benatihesd paragerier! ayereapondgy to at
sem conductor wafer 20 can be prevented, and insufficient bonding
upon bondi ng oflddsd sém canduttrame cdwmptainsm theadhbraoepo bypackagel e
substrate, or another sem conductor chip and failure upon processing
of the sem condifftRUNgaf ERechar bel pridvaameddy PodPRG Attt dingg hagdened
waf er - processing film accordi 25 to the fourth aspect of the

present i nventi'dh,"§W&o EH_ ﬁgga%e IS8y &P351 Thhied Pafr i EordEE ot Rg
et he SR AR AR DaSEIedoig e, BN Br e S8.ce
the part other than the part corresponding to at least the
ring frame contains the radiation polymerizable compound,
the bonding-agent layer is irradiated with radiation to
harden the part other than the part corresponding to at
15 1least the ring frame so that the semiconductor wafer and
the adhesive-agent layer can be peeled off from the
bonding-agent layer and picked up. In a conventicnal
wafer-processing f£iim, it has been essential to pre-cut
an adhesive-agent layer and a bonding-agent layer covering
20 the adhesive-agent layer into the shape corresponding to
a ring frame. However, in the wafer-processing film of
the present invention, the adhesive-agent layer can be
gradually peeled off in the part of the bonding-agent layer
corresponding to the ring frame and the part other than
25 that; therefore, pre-cutting becomes unnecessary. As a
result, when the wafer-processing film is wound like a roll
as a product, transfer traces can be prevented from being

generated in the adhesiwve-agent layer. Therefore,



- 16 - part of the bonding-agent |ayer while using the incision as a
base point. [0030] According to the method of manufacturing the

sem conduct or device according to the first aspect of the 5 present
invention, the part of the adhesive-agentislayer that is other than
the part corresponding to the sem conductor wafer and is
corresponding to at least the ring frane and the part of the
bondi ng- agent |%8BICtderr éspbhdi erfadl e ssehrtonelctior asdfesrivaregent
gradual Iy hardened to reduce the 10 bonding force of the =

bondi ng- agent | ay&fesn¢ hEE SeRdCpBErabP & "pEST CRYRS P IR T hadgeglved
bet ween the adhesi ve-agent .| ayer and t bondi ng: agent. | ayer

Ther ef or e, theq>e§$§W<3e d%ﬁ%&%%if%ﬁﬂ#i%ﬁﬁﬁ@?%gha%@F&5°8§HCB%rwafer
changed wi t hout t ikng istd : L : t .

t he %5 mafer-pfgggggi%ée??ﬁﬁggéf%ﬁg:%%%u égg%b?gggﬁﬁéﬁgeﬁg%gﬁguc'%ﬁé

devi ce, the sst epstvhbehi favaRean-1agNes ahkYdBrasent Rlkhhe sshackhng,
part of the adhesive-agent |ayer and the bondi ng filmare not pr esent

since the adhesiwenaghat $ayierormhdtibhechopdimyfageakel @y®t pabeeBeting
required to be 20 pre-cut. Therefore, when the filmis wound like a
roll as a produdh ther seafiepndvaces walfeheaw deepredenitem bei ng
generated in the adhesive-agent |layer. Brief Description of the
Drawi ngs 25[ 0030%8d. 1 Pscaréipsdosdd Fahar RFeaesfing film according

) i i i i nent .
waf er process'QQ>%%gnkﬁgggrgggchngTﬂkgiggge%qbggvggt£on, the

10 adhesive-agent layer and the bonding-agent layer have not
been pre-cut; therefore, steps which have been
conventionally generated at the stacking part of the
adhesive~agent layer and thebonding filmare alsonot present.

Therefore, when the wafer-processing film is wound like

15 a rell as a product, transfer traces can be prevented from
being generated in the adhesive~agent layer. Therefore,
reduction in cohesiveness between the adhesive-agent layer
and the semiconductor wafer caused when air is involved
between the adhesive—-agent layer and the semiconductor wafer

20 can be prevented, and insufficient bonding upon bonding
of the semiconductorchiptoa lead frame, apackage substrate,
or another semiconductor chip and failure upon processing
of the semiconductor wafer can be prevented.

[0G29] According to the wafer-processing film according

25 to the fourth aspect of the present invention, the
bonding-agent layer of the part corresponding to at least
the ring frame is hardened to reduce bonding force so that

the adhesive—-agent layer can be peeled off from the hardened



- 17 - FIG 2 shows draw ngs for explaining a method of

manuf acturi ng a sem conduct or devi ce by using the wafer-processing
filmaccording to the present enbodinent. FIG 3 shows draw ngs
expl ai ning the nmethod of 5 manufacturing itshe sem conduct or devi ce by
using the wafer-processing filmaccording to the present enbodi nent.
FIG 4 is a schematic view of a conventional wafer-processing film
FIG 5 (A) is @ypitarivicew bendhey-corardntliayeal widleaisinprtdeedsicagion
film and FIG 5 (B) is a cross sectional viewthereof. FIG 6
is a cross secﬁﬁbﬁapa@ﬁewﬁéﬂémnng a state in which a

di / di e- bondj fil nd f ted w
cach ot her . 15AE00 () APEoRalagthe oHE msthot Pwian e Convait | bt
roll core, and gém@co%d&@:o Sd?‘vi%}% %'or}éE% {Qecr eOfflrst a?gln%zér% iosf8th%

a drawi ng explaining a sta er-proceSS|ng
wound by usisng dhe£@nverthensh, roid ﬁéyﬁtof the adhesive-agent layer

that isother thanthe part correspondingto the semiconductor
wafer and is cerresponding to at least the ring frame and
the part of the bonding-agent layer corresponding fo the
semiconductor wafer are gradually hardened to reduce the

10 bonding force of the bonding-agent layer so that the peelable
positions can be changed between the adhesive-agent laver
and the bonding-agent layer. Therefore, the design of a
desired semiconductor device can be changed without greatly
changing existing equipment. In relation to the

15 wafer-processing f£ilm before manufacturing the
semiconductor device, the steps which have been generally
present at the stacking part of the adhesive-agent layer
and the bonding filmare not present since the adhesive-agent
layer and the bonding-agent layer are not required to be

20 pre-cut. Therefore, when the film is wound like a roll
as a product, transfer traces can be prevented from being

generated in the adhesive-agent layer.

Brief Description of the Drawings
25 [0031] FIG. 1 is a cross sectional view of a

wafer-processing film according to a present embodiment.



20FIG 9 is a schematic view for explaining a problem of the
conventional wafer-processing film Description of Enbodi nents

[ 0032] Herei nafter, enbodi nents of the present invention 25 wll be
explained in detail based on drawings. Flig. -1 is a cross sectional
view of a wafer-processing filmaccording to the present enbodi nent.
FIG 2 and FIG 3 are draw ngs explaining a nethod of manufacturing a
sem conduct or devi c&1G. £8shopy asswinashdovafaplpiodagst mefiddnot
according to the present enbodi nent. [0033]<First Enbodi nent>

Herei nafter, cdiEtiiasenti80efeRPEletn@H AtalfeviprobEsyfhyd fiihem

di first embodiment..of the present . ti | b
Sxplainod i n ddlHT EBCERORIT M A L et B Bpr BeRs G RTERF 10

according to the fir .e?gﬂi:ﬂ?“&ré)&'%#e.e‘?{ ?L%Sﬁ&n%“%&%&ﬁnéé ¢
di ci ng/ di e- bondi ng fFlﬁI m 15 having a bondi néj iTm3i4, whic
5 manufacturing the semiconductor device by using the
wafer-processing film according to the present embodiment.

FIG. 4 is a schematic view of a conventional
wafer-processing f£ilm.

FIG. 5 (A) is a plan view of the conventional

10 wafer-processing £film, and FIG. 5 {B) is a cross sectional
view thereof.

FIG. © is a cross sectional view showing a state in
which a dicing/die-bonding film and a ring frame for dicing
are pasted with each other.

15 FIG. 7 (A) is a cross sectional view of a conventional
roll core, and FIG. 7 (B} is a laterzl view thereof.

FIG. 8 is a drawing explaining a state in which a
wafer-processing film is wound by using the conventional
roll core.

20 FIG. 9 is a schematic view for explaining a problem

of the conventional wafer-processing film.

Description of Embodiments

[0032] Hereinafter, embodiments of the present invention
25 will be explained in detail based on drawings. FIG. 1 is

a cross sectional view of a wafer-processing film according

to the present embodiment. FIG. 2 and FIG. 3 are drawings

explaining a method of manufacturing a semiconductor device



10 is conmposed of a base material film 11l and a bondi ng-agent | ayer
12 provided on the base material film 11, and an adhesi ve-agent | ayer
13 provided on the bondi ng-agent |ayer 12. The adhesi ve-agent | ayer
13 has not been pre-cut into the shape cqgresponding to a

sem conductor wafer (or referred 15 to as wafer), and the

bondi ng-agent | ayer 12 has not been pre-cut into the shape
correspondi ng ty asfhdq@hkr ks rdgrddas spheseinn eabodt ntto thepresent
bondi ng-agent | ayer 12 and the adhesi ve-agent |ayer 13 are stacked on
t he base mat ericabodiimentl so as to be long |ike the base nmateria
film1l, 20 and the wafer-processing film10 has no part that has an
uneven t hi cknes¥03Pde boRHiAgt afelrrdinafé” 12 contains a radiation

pol yneri zabl e conpoynd and _two types of photo initiators for which
t he wavel ength of r §6Féﬁﬁgt?th¥£%%F%ﬁHﬁE§lP}eH?FFér%ﬁta 25

[ 0034] Whent gediygl g/ gl 8000k 00| 5 s st rLbuted as g product. an

unshown rel ease Serving as a protectiv il MmTs paste

entire surface %%%eﬂ@;ﬁg&@ﬁﬁ%&x?@g%lg AVRI i&%e%iaq%ét %gggs%lggn

di ci ng/ di e-bonding - 19 ilmis distributed to the mar

mafer-processingltﬁbn119.th@rﬁ&fﬁﬁiﬁﬁbcekﬁﬁnﬁetﬁﬁﬁel6iddﬂoﬂdﬂ%g to the
adhesi ve-agent layer 13, and the bonding film 14 conposed of the base

mat eri al fil nHdridisliebohdihgeagent | @ye k2 senhi chvaneiconss id uent 5
el enents of the wafer-processing film10, will be expl ai ned.
[ 0035] ( Rel ease Hidipp/die-bagdime fidinehs diafviinm adwhdimet felm 14, which
waf er - proce siqg %iln110 a known filmsuch as a _pol yethyl ene
(PE

t er epht hal ate ?m%%§%@i,°fp8l Nathyedre 1Baskeim drt 8Pfet Ponding-agent

release'treate%a@%&”ﬁ2 provided on the base material film 11, and an

.adhesive—agentlayer13providedcx1thebonding—agentlayer
12. The adhesive-agent layer 13 has not been pre-cut into
the shape corresponding to a semiconductorwafer (or referred

15 to as wafer), and the bonding-agent layer 12 has not been
pre-cut into the shape corresponding to a ring frame. In
the present embodiment, the bonding-agent layer 12 and the
adhesive-agent layer 13 are stacked on the base material
film 11 so as to be long like the base material film 113,

20 and the wafer-processing film 10 has no part that has an
uneven thickness. The bonding~agent layer 12 contains a
radiation polymerizable compound and two types of photo
initiators for which the wavelength of reactable light is
mutually different.

25 [0034] Whenthedicing/die-bondingfilml15isdistributed
as a product, an unshown release film serving as a protective
film is pasted on the entire surface thereof in the

adhesive-agent layer 13 side, and the dicing/die-bonding



10 can be used. The thickness of the release filmis not particularly
limted and may be arbitrarily set; however, the thickness is
preferred to be 25 to 50 pm [0036] (Adhesi ve- Agent Layer) The

adhesi ve-agent |ayer 13 is used as an adhgsive 15 agent which is

peel ed of f fronthebonding film 14 and attached to a chip to fix the
chip to a substrate or a | ead frame when the sem conductor chip (or
referred to as £himp)is dhschibasedeen thepasaited asi sheovdbe Piraked s¢png
after a sem conductor wafer or the like is pasted thereon and diced.
Therefore, 20 thelmdfesilrscdgafteraydre 18l drmse fobhaltihki adhasiate-Elygent
adhesi ve-agent |ayer 13 can be peeled off fromthe bonding film14 in
the state in whidfhd hédr agRésrbongdgeatt ilayid compegadehebebgsematerial

separ at ed chi en.the chip is . to be picked u and, furthermore,

S hesi vor it L 3B T hor b AR HE R Doy 80T L s e
d t d i f.i it . | f .

G & bongi ng oS! Bpt B BBUDRM B Eu o A PR LRTE LR

formed into a fidgydn advareeasangdiihpr exanple, a - 20 -

publ i cly-known polyimde resin, polyamde resin,

pol yet heri ni der esi n,Agot janiedeiadedet BsiubaeDh i 65t WhEs FApr PO YESILIEL 1 m

resin, polyester imde resin, phenoxy resin, polysulfone resin,

pol yet her sul f drie edsiawn polyphehyberepslgatiydena €ésraphpbd yath€PET)

ket one resin, chlorinated pol ypropyl ene resin, acrylic resin,

pol yur et hane ré%ﬁsrﬁdreﬁ@%yeie-%{ﬁ?ed%ﬁ%r Pragi-aerr eel easerel zadites £ilm

resin, or the like used in a eadtghe,sive aggﬁt or a m xture .thereof can
r e

be used. eoVEr R U5eder 1 koree LA8hESTSRSS dr'dd® 16 ®th
e o oo 5 LA e gl 42 953050000, 088, Bl
above descri bed y@tgliicaheQt MLXLHELLNET @Y e 25 to 50 um.
[0036] (Adhesive-Agent Layer)
The adhesive-agent layer 13 is used as an adhesive
15 agentwhichispeeledoff fromthebonding £ilm14 and attached
to a chip to fix the chip to a substrate or a lead frame
when the semiconductor chip {(or referred to as chip), which
has been separated, is to be picked up after a semiconductor
wafer or the like is pasted thereon and diced. Therefore,
20 the adhesive-agent layer 13 has peelability that the
adhesive-agent layer 13 can be peeled off from the bonding
film 14 in the state in which the adhesive-agent layer is
attached to the separated chip when the chip is to be picked
up, and, furthermore, the adhesive-agent layer 13 has
25 sufficient adhesive reliability in order to adhesively fix
the chip to a substrate or a lead frame upon die bonding.

[0037] The adhesive-agent layer 13 is an adhesive agent

formed into a film in advance; and, for example, a



[ 0038] The thickness of the adhesive-agent |ayer 13 is 15 not
particularly limted, but is normally preferred to be about 5 to 100
pm The adhesi ve-agent |ayer 13 of the wafer-processing film 10
according to the present enbodi nent is stigcked on the entire surface
of the bondi ng-agent |ayer 12 of the bonding film 14 and has not
under gone pre-cut 20 corresponding to, for exanple, the shape of a
seni conduct or weaflEriclandranni pel ginnidd 3z dis, provydeiddat résast out si de
of a position correspondln to the sem conductor wafer and inside of
a position cor rRESHEIG @m#aeﬁﬁélﬁi@@lﬁﬁﬁﬁ@elmhéeﬁﬁéﬂ§i@ﬁ1¥S§tﬁ§Ve§énr
provi ded at a part where the inne er.i phery and the outer

peri phery of tH®RSTSEr 4F&1Ps B Y?? d%%? r?ﬁénrlﬁﬁe??%¥n¥?%¥n'

pasted thereon; in the r nent the i ian 13
e brovi ded. - oKl Foge Bed{IF RETPEPhef TP satint Hlyehetynsne

correspondi ig tsqlltﬂ@aeogteg&np%bPp@&yelofkét%%es%@geﬁndeﬁwflﬂ@é@&
[ 0039] Therefore, when part of  the bondi ng-agent |[ayer forned bel ow

the part of thedadpesipyeeagentsiayeictfiideesipgr bolybséteaddieesin,

i nci sion 13a of the adhesive-agent |ayer 13 is hardened, the bonding
force of the hamenedepant wiltdhe yemdbdagragent redped nesreedhyced, thad
t he adhesi ve-agent |ayer 13 can be peeled off fromthe hardened part
of the bondi ng%a}g)'@ntusresiyérl ap acherlichadandi sicoa m3xtase aﬂb—:-awfl@an
point before the ring frane is fixed to the bondi ng-agent | ayer

I nstead of the BpBe deg@FP8§8rrHéﬁ%?%%FingﬁP5PFE§dj§%a@%%sﬁﬁ%ﬁPFGﬁ
corresponduBg tot&p% quter erﬁphgkg of tﬂ@ ﬁgnlcgnductor maf

es E e51r g
i nci si ons may Be provided a & posPtPons corresponﬁ|hg Amer
periphery and the 43 aogaﬁzgne% na0y, 2 e 01917 L NG JLAR, c$mlr}?gr5 aht
t he bondi ng-agent | ayer at the corresponding to the rlna

franme may be hardenedddantvd he I@ﬁét achf)vé herdheslvRaegeid] layaixtdre
corresponding to the ring frame may be peeled off fromthe
bondi ng- agent |tdneereol2.
f0038] The thickness of the adhesive-agent layer 13 is
15 not particularly limited, but is normally preferred to be
about 5 to 100 pm. The adhesive-agent layer 13 of the
wafer-processing £1lm 10 according Lo the present embodiment
is stacked on the entire surface of the bonding-agent layer
12 of the bonding film 14 and has not undergone pre-cut
20 corresponding to, for example, the shape of a semiconductor
wafer, and an incision 13a is provided at least outside
of a positicn corresponding to the semiconductor wafer and
inside of a position corresponding to the ring frame. The
incision 13a may be provided at a part where the inner
25 periphery and the ocuter periphery of the ring frame is

positioned when the ring frame is pasted thereon; however,

in the present embodiment, the incision 13a is provided



20[ 0040)As a result, the wafer-processing filmin which: the

adhesi ve-agent layer 13 is present at the part on which the

sem conductor wafer is to be pasted, and the adhesive-agent |ayer 13
is not present but only the bonding filmyi4_in which the

bondi ng-agent | ayer 12 is hardened 25 is present at the part on which
the ring frame for dicing is to be pasted can be forned.

[ 0041] (Bondi ng & lnpositzh of the athesbuvadaggnt illanet4l Acrordispgnrtang
the present enbodinment is the base material film 11l provided with the
adhesi ve- agent Y&y PREeTheebbpldenyg 91 |thel sehasosdatler emfvondi ng

f orce when themr IS tg be diced so that the wafer is not peeled 5
off and has |o i ng FOFEBLGRREN 5@ BRFpLhrée BOBR I Gdsd tupaver
after dicing so-that, the chips can b si | eel ed_off fromth
adhesi ve- agent floal{;%rd 5f§iofqnjc$%ep?/\£cf eo‘ref-p 8c8>sé}sllgrs13gv?i"??ﬁrfb Leds rai%n(!jhfeo
the present semfodidment i bBeROIIiARoA1 13 0% AdRESL Yk 20RNadReT 213
corresponding to the ring 10 frane is not precut; therefore, the

bondi ng force of3 tikehheadh&d; agrNbohayYsl AR RO aneda kel aw the tpakt
i ncluding the position of the adhesive-agent |ayer 13 corresponding
to the ring frare basdiongbagerediegdrhief erduatt achidnght helheisigef-nagat
Therefore, the bondi ng-agent |ayer 12 of the 15 bonding film 14
contai ns the radiv@y ép pehyherrealid adddnpoandthadhdrdstedipairé of the
initiator in the part other than the part corresponding to the wafer
and cont ai ns tH%’ri%&@igé‘taﬁﬁﬁtpéﬁj’%r1%&@@%6&60&?1&1%6”5%%@5 phétese

initiator in the .par ther,_than the_ | ocati containing the first
phot 0 20 i Atti SRART PRZBEReF TiardS, TFANE e par e Cebpr Beparatngor 8oRS
wafer. The part; gffien ot hap, Lhe payd g%%ir %g%@@”%@&i&& he.mafieln hs,the

part including the position correspol to the ring frame; wherein,
only the part gardwsieend Mg bOsiheod Logrd sy bensontbopeedphary

contain the first 25 photo initiator, and the other part may be
configured to contthien sthécsedonibpheifer, nihcatOons may be provided at
the positions corresponding to the inner periphery and the

15 outer periphery of the ring frame, the part of the
bonding-agent layer at the position corresponding to the
ring frame may be hardened, and the part of the adhesive-agent
layer 13 corresponding to the ring frame may be peeled off
from the bonding-agent layer 12.

20 [0040} As a result, the wafer-processing film in which:
the adhesive-agent layer 13 is present at the part on which
the semiconductor wafer is to be pasted, and the
adhesive—-agent layer 13 is not present but only the bonding
film 14 in which the bonding-agent layer 12 is hardened

25 1is present at the part on which the ring frame for dicing

is to be pasted can be formed.

[0041] {Bonding Film)



[ 0042] A conventionally publicly-known one can be used as the base
material film211l of the bonding film14 without - 23 - particular
limtation. However, since the bondi ng-agent |ayer 12 of the bonding
film 14 according to the present enbodi mgpt_contains the
radi ati on- hardeni ng radi ati on pol yneri zabl e conpound, a fil mhavi ng
radi ation transparency 5 is preferred to be used. [0043] Exanpl es of
the material thereoffThenodnidlieig Al ot pelcpred ngr:aticopekysrt edbodiment
a-ol efin such as pol yet hyl ene, pol ypropyl ene, ethyl ene-propyl ene
copol ymer, pol yiruteagase medleyialretlmd penetited vitktthel aliesiveybgtft
acetate copol yner, ethyl ene- etﬁg acr | at e copol et hyl ene- net hyl
LAl

acryl ate copol yifefer & hy Theebapdinade @&pﬁoh?ﬁe?ug’%ei”@n%‘h%@”& fgrce
m xtur o ther ol BOLYULEaNe, (oL Shecst iyl ene oo, 91 penLens.
COpOl YMer; 5  4ff and has low bonding force when the chips are to be picked
up after dicing so that the chips can be easily peeled off
from the adhesive-agent layer 13. In the wafer-processing
£ilm 10 according to the present embodiment, the position
of the adhesive-agent layer 13 corresponding to the ring
10 frame is not precut; therefore, the bonding force of the
bonding-agent layer 12 positioned below the part including
the position of the adhesive-agent layer 13 corresponding
to the ring frame has to be reduced before attaching the
ring frame. Therefore, the bonding-agent layer 12 of the
15 bonding f£ilm 14 contains the radiation polymerizable
compound and first photo initiator in the part other than
thepart corresponding to thewafer and contains the radiation
pelymerizable compound and second photo initiator in the
part other than the location containing the first photo
20 initiator, in other words, in the part corresponding to
the wafer. The part other than the part corresponding to
the wafer is the part including the position corresponding
to the ring frame; wherein, only the part corresponding
to the ring frame may be configured to contain the first
25 photo initiator, and the other part may be configured to
contain the second photo initiator.
(0042} A conventionally publicly-kncwn one can be used

as the base material film 11 of the bonding film 14 without



15 and m xtures thereof. The base material film 1l nay be a m xture
of two or nore materials selected fromthis group or may be a single
| ayer or a plurality of |ayers thereof. The thickness of

t hebasematerial film11l is notparticularly Limted, but nay be
arbitrarily set, wherein 50 to 200 pm 20 is preferred. [0044]A resin
used in the bondi ng-agent |ayer 12 of the bonding film 14 is not
particul arly |ipaztddulamdlampobtichy- egenechl sinoatet feindingpypbene
resin, acrylic resin, polyester resin, polyurethane resin, epoxy
resin, 25 or tHeYq9kd2usédtig komddl g lagdAt ceaprdnqsed tHeo@s5EEnt
is preferred to prepare_an adhesive agent, by arbitrarily m xjng an
acrylic bondiruf@%ﬁé%ﬁenﬁ FQHF%%?%ntQﬁﬂKﬁﬂ%ﬁtiQBFQaEGﬁBbﬁ%d?aéﬁat10“

phot opol yneri zat | ini tiataor - 24 -_...a.har.denin ent, or _the
ke Wit b the. EedS gt S RoRaP R ag i iy ar Oir g o Teera cBFY

the bondi ngzagend J.ayekrld accRLdifNg 0 the present embodi ment
contains the radiationpol yneri zabl econpound. Therefore, the radiation

5 pol yneri zabl g cmarggoundeksmpl X8do # Neihendr@ndiangragesbr| ayerude 0
that the bondi ng-agent |ayer 12 can be easily peeled off fromthe
adhesi ve- agent HompgreliBelyoradi atpolyirr dehionglefThestibh ckfness of the
bondi ng-agent layer 12 is not particularly limted, but may be
arbitrarily Seﬂ*ﬂﬁﬁ@b@ﬁﬁne,polypropylene,ethylene—propylenecopolymer,

polybutene-1, peoly-4-methylpenetene-1, ethylene-vinyl
10 acetate copolymer, ethylene-ethyl acrylate copolymer,
ethylene-methyl acrylate copolymer, ethylene-acrylate
copolymer, and ionomer or a mixture thereof; polyurethane,
styrene-ethylene-butene, or pentene copolymer;
thermoplasticelastomer such aspolyamide-polyol copolymer;
15 and mixtures thereof. The base material film 11 may be
a mixture of two or more materials selected from this group
or may be a single layer or a plurality of layers thereof.
The thicknessof thebasematerial filmll isnotparticularly
limited, but may be arbitrarily set, wherein 50 to 200 um
20 is preferred.
[0044] A resin used in the bonding-agent layer 12 of
the bonding film 14 is not particularly limited:; and a
publicly-known chlorinated polypropylene resin, acrylic
resin, polyester resin, polyurethane resin, epoxy resin,
25 or the like used in a bonding agent can be used.
[0045] It is preferred to prepare an adhesive agent by
arbitrarily mixing an acrylic bonding agent, a radiation

polymerizable compound, a photopolymerization initiator,



10 5 to 30 pmis preferred. [0046] Exanpl es of the radiation
pol yneri zabl e conpound which canbe applied include :
trimethyl ol propanetri acryl ate, pentaerythritol triacrylate,
pentaerythritol tetraacrylate, dipentae[y%p[itol nonohydr oxy 15
pent aacryl ate, dipentaerythritol hexaacrylate, 1,4-butylene glycol
di acryl ate, 1, 6hexanedi ol diacryl ate, polyethylene glycol diacrylate,
and ol i go est erzaaydationg [[0@4F] Obheths haikd he above deseni Bedihe
acryl ate conpounds, an urethane acrylate oligoner can be al so used.
The uret hane 200@rdingtagcolti geyer IPanabe wWist akntd dfy thedsdridigh@agent
term nal isocyapate urethane polyner, which is obtained by reacting a
pol yol conpound ®Yer figr AELaRPLRY & FhEyREE SN \BIbOsH MeDEyetheTingy pde
with a multival ent. isocyanate cogggund f or exanpl e, o
2, 4-t ol yl enedi i SBCYAMAL 6 Haor i FyCBRaHM s o SfiiFatere, the radiation
1, 3-xylyl enedi i ‘t%b1%1€' | vl enedi i socyangt e, dipheny| met hane
4,4-dii socyanatﬁeg ,S with acryl & O%I}C?rlrgtrﬁ%}%er{/rylgt@q%g\‘?fjﬂgng S oxyAver
group (for exanpt &o 2nbydRXY¥BhAYhgagEdh Al&yer 12%an 2=¥ILOXY Sl
nmet hacryl ate, 2-hydroxypropyl acrylate,
2- hydr oxypr opy| st Back yhateimaliyet-Aykanaghyeol 864 W8 ion hardening.
pol yet hyl enegl ycol net hacryl ate). Thebondi ng-agent |ayerl12 nay be a
m xture of two dhemthéc&pesbest sghediediifgeraigent layer 12 is not
particularly limited, but may be arbitrarily set, wherein
10 5 to 30 um is preferred.
{0046] Examples of the radiation polymerizable compound
whichcanbeappliedinclude:trimethylolpropanetriacrylate,
pentaerythritol triacrylate, pentaerythritol
tetraacrylate, dipentaerythritol monohydroxy
15 pentaacrylate, dipentaerythritol hexaacrylate,
1,4-butylene glycol diacrylate, 1, 6hexanediol diacrylate,
polyethylene glycol diacrylate, and oligo ester acrylate.
[0047] Ctherthanthe abovedescribedacrylate compounds,
anurethane acrylate oligomer canbe alsoused. The urethane
20 acrylate oligomer can be obtained by reacting
a terminal isocyanate urethane polymer, which is obtained
by reacting a polyol compound of, for example, a
polyester-type or polyether-type with a multivalent
isocyanatecompound{forexample,2,4—tolylehediisocyanate,
26 2,6-tolylenediisocyanate, 1,3-xylylenediisocyanate,
1,4-xylylenediisocyanate, diphenylmethane

4,4-diisocyanate), with acrylate or methacrylate having

a hydroxyl group (for example, 2-hydroxyethyl acrylate,



5 the above described resins. [0048] Exanpl es of the photo initiators
i ncl ude: a-ketol based conpounds such as

4- ( 2- hydr oxyet hoxy) pheny1( 2- hydr oxy- 2- propyl ) ket one, a-hydr oxy- a,

a' -di met hyl acetophenone, 10 2-nethyl - 2- Bydr oxypr opi ophenone, and

1- hydroxycycl ohexyl phenyl ket one; acet ophenone based conpounds such
as net hoxy acet ophenone, 2, 2-di nmet hoxy- 2- phenyl acet ophenone,

2, 2- di et hoxyacet-gphkereyehahdnethacrylate, 2-hydroxypropyl acrylate,
2-met hyl- 1-[ 4- (et hyl t hi 0) - pheny1] - 2- nor phol i nopr opane- 15 1; benzoin
et her based co SXFuchrHs Meghacirilat by [podtylvehy Lbreaabysol sopropye

et her, and anisoin nethyl ether; ketal based conEounds.such as benzi
di met hyl ket al :PUNSTRYILENEELY SRy MeERR BF Y HRE DasedPe RPEiREs 2SR lager

2- napht hal enesul.f onyl ¢hl ori de; photoacti ve oxi ne based 20.co unds
Such as 1- phencrfe Y SRd%1™bF ShEhdth oNG. 52 (BOEE B ea bo R Er bR mb om
benzophenong bq§§ga%gqgogggérﬁgg@ géSQgﬂzophenone, benzoyl benzoi c

p

acid, and 3, 3'-di net hyl-4-net oxybenfb enone; thi oxant hone based

conpounds such @m4ghi 0XaRkhePEes STAUNOFIRHY 0% 201 DONE iR8lude: a-ketol
2- met hyl t hi oxant hone, 2, 4-di net hyl t hi oxant hone,

i sopropyl t hi oxarddeeneondodnds chber afdhi oxant hone,

2, 4- di et hyl t hi oxant hone, and2, 4- di i sopropyl t hi oxant hone;

canphor qui none;4-hal-bydnakgdt kex prideracylphosiphikpoR  deomyid ket @6 ,-
acyl phosphonate. The m xi ng anount of these ghoto initiators is
preferred to b& YGRS S plr TSIPRF ks SGRILCRIEESPBCt to 100 parts by

mass of aCGﬁ'I%—%%%%&XEE[hydroxypropiophenone, and l-hydroxycyclohexyl

phenylketone; acetophencone based compounds such as methoxy
acetophenone, 2,2-dimethoxy-2-phenylacetophenone,
2,2-diethoxyacetophenone, and
Z2-methyl-1-[4- (methylthic)-phenyl]-2-morpholinopropane—
15 1; benzoin ether based compounds such as benzoin ethyl ether,
benzoin isopropyl ether, and aniscin methyl ether; ketal
based compounds such as benzil dimethyl ketal; aromatic
sulfonyl chloride based compounds such as
2-naphthalenesulfonylchloride; photoactive oxime based
20 compounds such as i-phenone-1, and
l-propanedione-2-(c-ethoxycarbonyl)oxime; benzophenone
based compounds such as benzophenone, benzoylbenzoic acid,
and 3,3'-dimethyl-4-methoxybenzophenone; thioxanthone
based compounds such as thicoxanthone, 2-chlorothioxanthone,
25 2-methylthioxanthone, 2,4-dimethylthioxanthone,
isopropylthioxanthone, 2,4-dichlorothioxanthone,
2,4-diethylthioxanthone, and 2, 4~diisopropylthicxanthone;

camphorquinone; halogenated ketene; acylphosphinoxide; and



[ 0049] An acet ophenone- based photo initiator such as 5

1- (4-isopropyl phenyl) - 2- hydr oxy- 2net hyl pr opane-| - on,

1- phenyl - 1, 2- pr opanedi one- 2- ( 0- et hoxycar bonyl ) oxi me has an
ultravi ol et-range effective exciting may%%epgth of 220 to 260 nm A
benzophenone- based photo initiator such as

3, 3-di net hy1- 4- met hoxybenzophenone, or 10

tetra(t-butyl peroxyeasposyk)benzophanenaghascant Ubt rad Ql elgtange
effective exciting wavel ength of 210 to 260 nm A thi oxant hone-based
phot o initi at orirsitchtass2i 4-mhefidiyetint oxantthoneto 5 parts by mass with
2, 4-di i sopropyl t hi oxant hone, 2, 4-di met hyl t hi oxant hone, or

i sopropyl t hi oxaftdrete has 18R 2arus thaviasisetodr angeléff ecpdgnaxci ti ng
wavel ength of 259 to 260_nm Benzoin isopropylether which is a

benzoi net her - bas¥ Hhot oAPnPF%?mew-msmcg PAPIES| eR1 bRy efddetave

iti I h .of 360 Ther ef are, when thes hoto initiators
o e hopropr ot sl Canbragny MPhety o A Resy are s TaPrRite s
havi di ff t_ i W\ >an he i in, the t_ of
the bandi ng: agant Tayar 115" BEEL AL NG €80 B2 0L AL | A Ao

other than thatyn (28PEGELYEL Yrare LERECASVE NS PalihCRLLESRONL NG bOo
the wafer and the part other than that have differént 25 reactive

wavel engt hs, atd wedl iy A dempephehcphobaskdi phat®riniektRe such as
contained in each of them [0050] For exanple, when ultraviolet rays
havi ng two di f fRerfermtineypes - éfnealvet Wragtdephanengenerat ed by using, for
- 27 - exan%Ie, a Iomfgressure mercury | anp, which generates

ul travi ol et!%r ay¢tde (fghutylpsronyga i vd ) Megrophesste ehaeraiury | anp,

whi ch generates_ .ultraviolet rays @5 nmto jrradi ate the
bonding-agent Iy &R V15 1E ﬁfﬁfﬁgﬁﬂ%%ﬁ%1Fﬁoe¥95%§“bwaﬁﬁgﬁ8gthOf 210 to

260 nm. A thioxanthone-based phote initiator such as
2,4-diethylthioxanthone, 2,4-diisopropylthioxanthone,
2,4-dimethylthioxanthone, or isopropylthioxanthone has an
15 ultraviolet-range effective exciting wavelength of 259 to
260 nm. Benzoin isopropylether which is a
benzoinether-basedphoto initiator has anultraviclet-range
effective exciting wavelength of 360 nm. Therefore, when
these photo initiators are appropriately combined, the two
20 types of photo initiators having different reactive
wavelengths can be contained in the part of the bonding-agent
Layer 12 corresponding to the wafer and in the part other
Than that, respectively. As long as the part corresponding
to the wafer and the part other than that have different
26 reactive wavelengths, a plurality of types of photo
initiators may be contained in each of them.
[0050] For example, when ultraviolet rays having two

different types of wavelengths are generated by using, for



5 initiators having different reactive wavel engths, the part
corresponding to the wafer of the bonding-agent |ayer 12 and the part
ot her than that can be hardened separately in tw |evels respectively
by the ultraviolet rays having the wavel gagt hs at which the photo
initiators react. 10 [0051] Such bonding film 14 can be

manuf actured, for exanple, by providing masking at the position of

t he base nat erietarfgllen bl loerpespomek ng: taurtyhé awaf ewhiapphytdithtas
bondi ng- agent | ayer conposition containing the first photo initiator,
dryi ng the conpositEvgwlethayprbisdicng Srayki agd 25 1igh-phiesspae merandy
appl yi ng a bondj ng-agent | ayer conposition containing the second.
phot 0 i ni ti at or-2R0%P} FSERBRER BB HF AEhtolet rays ofigofem tad repdiate

fer- i film 10 FIG 1 di tq the first
veter.processing L0, (see FLo ) jaecardng L (he LS ococe
di t ; [ . at i ti has:
accord ng 1§ & SEsand st DL, oL, BLSREDL L NAILIB0.00% e

whi ch is conposad@ispanbasg a8t end aladdd Be( ¢aLT sSRONE NG 4R nelerense
nuneral 11 of FIG f%ﬁgnd g bondingf%gent | ayer (corrégg%ndingbto 25

ref erence nunerald theobakkGotAdr ptiovi dethtorahh@ebRsed8mE @ 4 dha fdday
and an adhesi ve-agent |ayer (corresponding to reference nuneral 13 of
FIG 1) providdd émwot hevbbndiarpeagéentlydyershanhéteaniolde rays having
adhesi ve-agent | ayer has not been pre-cut - 28 - into the shape
correspondi ng t4'® W& V§dRTIEEREURE ofhif dihe afi@tehenbbhdi oS agratt | ayer

has al so n b re-cut, into the shape caorresponding to the rin
framne. NbrggveﬁﬁﬂFﬁJthe gaﬁ s?%%qﬁﬁ%H%HWhQérFaﬁnb?n@?g?%ﬁF§@¥ﬁﬂ%)iO&ed
at least 5 outs] £t Pt [ ondi.n e _sem conduct or
waf er and insigggg%ﬁﬁﬁegg&ggﬁbéhgloﬁgggggﬁJ?g&h%bbgﬁép%?ﬁdj %%ﬁega?%e
bondi ng- agent lrayariand ¢t hg @ﬂh@§w@sl—;ﬂﬂﬂ1tnﬁl %}SeEhérﬁa§é§,C:<£§bl%ntgh%

base material filmso as to be long I'i ke the base material fil'm “and
t he waf er - pr ocessidiggt-blyanbasvkl: sompedititdiatohesi@ihdiR@¥eN rst photo

t hi ckness.
initiator, drying the composition, then providing masking
15 at thispart, and applying a bonding-agent layer composition
containing the second photo initiator.
[0052] <Second Embodiment>
As well as the wafer-processing film 10 (see FIG. 1)}
according to the first embediment of the present invention,
20 a wafer-processing film acceording to a second embodiment
of the present invention has: a bonding film (corresponding
to reference numeral 14 of FIG. 1), which is composed of
a base material film (corresponding to reference numeral
11 of FIG. 1) and a bonding-agent layer (corresponding to
25 reference numeral 12 of FIG. 1) provided on the base material
film, and an adhesive-agent layer (corresponding to

reference numeral 13 of FIG. 1) provided on the bonding-agent

iayer; wherein, the adhesive-agent layer has not beenpre-cut



[ 0053] Poi nts different between the wafer-processing filmaccording to
t he second enbodi nent of the present invention and the

waf er-processing film 10 according to the first enbodi nent of the
present invention are as described 15 bel.gw. The bondi ng- agent | ayer
12 of the bonding film 14 of the wafer-processing film 10 according
to the first enbodi nent contains the radiation polynerizabl e conpound
and the two typestofthshehepenieiatavedioy whi thet denivrelertgirh vaffer,
reactable light is nutually different. On the other 20 hand, the
bondi ng- agent |3RRELEFOMESERGEISNG LaYHF $fast RESATAr DPEDCRESIAVNF Ahtm
according to t se ond enbodi nent, cont ai.ns one t¥ge of photo

initiator and a p89§ﬁ§??9’é Jrrég P 1P AsE E38° of W@Otv\%' in
ol ooyl ot Ly U b dognnt a2

of the bondlng océSS|ng

second enbogi rmdutsqw 8k r’c%eapEaéﬁtff‘éﬁ %rl%@ls %&i&ﬁ%‘ etrég@%ﬁtei;&gpdh%or

photo initiator, and the therno-pol ynerizabl e conpoun ore

t he bondi ng- agentfdrayed, itdieiepattthe pd@itiohhedr Addbridi@gPes tthe ring
corresponding to the wafer and the part corresponding to the wafer

cont ai n nut ual |fradisf.f efTeabondiegtadent iaper ahiehradihakion-agent layer
pol yneri zabl e conpound and t he therno-pol yneri zabl e conpound,
respectivel y; t3%& éfarked®n feegurie spteheabdidimgoayent bayemyg like
corresponding tqQ the wafer and the part other than that can be

har dened separ attqﬁ gaﬁﬁ T%e]fle?ﬂel% mwb?%dstﬁ?cl‘”ﬁféérﬂ?oc‘?%s%% film has
radi ation pgl ynEs I,?§§@ ound is cont i ne%ﬁl n the part other than

the part correspo t he“waf er' 'S tH &P ho- pol ymeri zabl e

conpound i s conterjsngd '”PB?ﬁtQa&Efﬁﬂéﬁ?M@z‘egg tRet hgrdal g %'%;qu N

t he therno-pol yneri zabl e conpound is contained in the part ot
the part corresuardiaeg@ot-@ihheryafies  sdddd dibabiABnPoby Metd Zzakl@nt

conmpound is contained in the part corresponding to the wafer.

invention and the wafer-processing film 10 according to
the first embodiment of the present inventionare as described

15 below. The bonding-agent layer 12 of the bonding film 14
of the wafer-processing film 10 according to the first
embodiment contains the radiation polymerizable compound
and the two types of photo initiators for which the wavelength
of reactable light is mutually different. On the other

20 hand, the bonding-agent layer of the bonding f£ilm of the
wafer-processing film according to the second embodiment
contains one type of photo initiator and a
thermo-polymerizable compound instead of the two types of
photo initiators, in other words, the bonding-agent layer

25 of the bonding film of the wafer-processing film according
to the second embodiment contains a radiation polymerizable

compound, the photo initiator, and the thermo-polymerizable

compound. Therefore, in the bonding-agent layer, the part



15 The part other than the part corresponding to the wafer includes
the position corresponding to the ring franme; and, also in the part
other than the part corresponding to the wafer, the part '
corresponding to the ring frame and the_ t other than that may be
configured to contain different 20 materials, i.e., the radiation
pol yneri zabl e conpound and the therno-pol yneri zabl e conpound,
respectively. ¢O0adlchbareiopartasomeddpasiihbetcase wifdhend the part
waf er - processing film 10 according to the first enbodi ment of the
present inventioryredmsodimet he thsewafet heoite watertupldgedst Hgrémt m
according to the second enbodi nent of the present invention, the
har dened part JfetHelddndiing- agdit teayefiearrbemsapankiel yorfiprundl and
gradual ly. Therefore, the adhesive-agent | ayer and the bondi ng-agent
- 30 - layer co ?Fﬂ@rT?@Péﬁﬁﬂ%ﬁ%ﬁ@@%&ﬁﬂmHQ%ﬂﬁv%ﬁ§QQG§HV@équhﬁfﬁﬁ9qﬁa
re-cut intg a eternmgn shape. Therefore, when_the .
f 3 o R S R A A8V PRt Pong g o tne

waf er - processi ng wound

[ ces e, b PLEILAY ChLam AU, DSTEL e A B g AR,

pol ymerized by freaiwd navwde. omROWKi:iFavangyf unet {naks GrauRs, such
as glycidyl groups, acryloyl groups, nethacry?oyl groups, hydroxyl
groups, carboxywoelgmeupszarle ceagoyanliat €ogrolis] 1ian o pgiaupsheBRthan
am do groups; and these can be used singularly or in conbination of
two or nore. |rFhmEidecsrireaponding thethmlvatesi,sthnce of the
mafer-proce%sin film a material which is hardened by heat, reduces

t he bondi ng’f or' CE¥I° v YREFdERBYS paPiPNG Hes contained in the part

corresponding to thewafer; and, if the thermo-polymerizable
compound is contained in the part other than the part
corresponding to the wafer, the radiation polymerizable
compound is contained in the part corresponding to the wafer.

15 The part other than the part corresponding to the wafer
includes the position corresponding to the ring frame; and,
also in the part other than the part corresponding to the
wafer, the part corresponding to the ring frame and the
part other than that may be configured to contain different

20 materials, i.e., the radiation polymerizable compound and
the thermo-polymerizable compound, respectively.
[0054} Therefore, as well as the case of the
wafer-processing film 10 according to the first embodiment
of the present invention, alsoc in the case of the

25 wafer-processing film according to the second embodiment
of the present invention, the hardened part of the
bonding-agent layer can be separately formed gradually.

Therefore, the adhesive-agent layer and the bonding-agent



15 bondi ng- agent | ayer, and can be peel ed off between the

adhesi ve-agent |ayer and the bondi ng-agent |ayer is used.

[ 0056] <Met hod of Manufacturing Sem conductor Device> A net hod
of manufacturing a sem conductor device-lgy using the wafer-processing
film10 according to the first 20 enbodinent will be expl ai ned by
using FIG 2 and FIG 3. FIG 2 and FIG 3 are draw ngs expl ai ning

t he met hod of MENFACOYTErARSt Hee sediasdvguegesntdésiee dne noitngerhéred

waf er - processi ng film10 according to the first enbodinment. FIG 2
(A is a cross E’ﬁ %%TCRE ac6fa PrEIGAPENI BRSO EPeng B9 RS hBWEAg

layer 13, and FIE "5 %?gfoéeéssgﬁégziif%@?f‘%i%do 3%%“ ol as S oRdakee,
waf er - processi %Jdgf@; ng @aég?et %r'ﬂreﬁ’@leﬁhff? eghneg; € rated in

bondi ng- agent | ayer ar dene and t e-agent

| ayer 13 abgve dre ala@ﬂ‘e@@_ﬂ@daggﬁgl agent | ayer part 12a is peel ed
off. FIG 2 (C) is a cross sectional view of a wafer and the

waf er - processi n@dsdim shawanglas siftéel Ahwhinghpd hemaval 2118 icempashad
on the 5 wafer-processing film and FIG 2 (D) is a cross sectional
view of the wafedricindst belwateizpi duedsiaiy inidlodshowdmgowendst dtaer iy
whi ch the wafer_ has been diced. FIG 2 (E) is across sectional view

of the wafer arfdl&%%fl&%m%w A§ FiNGRSHOW TP 8EBYEOY hIRRIEBR: a

bondi ng- agent part 10 12b at osi tion corresponding to the
waf elr ?s ﬁar deﬁrl‘i\e%ljf‘?'1 GV RE nBF BUP CEY% A(;L ig§oﬁpﬁro§£ Tl cﬂi%ﬂuRﬁ'ew

show ng t hggwaf; m 1 at

t he vvafer-gr ocelgsrsolcﬁ%ﬁti?%e\l\@ %ﬁepdgwoﬂ%ﬁﬁ%hgqgil%éﬁ %/l\g %Hﬁd% %D &4 %Ed
an expandi ng d&\ﬂecs% candpEl &e& E(l@gdl%r@yC695§nléorﬁﬁq{étQLw oM eWo ox
showi ng the wafer and the wafer-processing film after expanding.

more. In consideration of the thermal resistance of the
wafer-processing film, amaterial which is hardened by heat,
reduces the bonding force of the hardened part of the
15 bonding-agent layer, and can be peeled off between the
adhesive-agent layer and the bonding-agent layer is used.
[0056] <Method of Manufacturing Semiconductor Device>
A method of manufacturing a semiconductor device by
using the wafer-processing film 10 according to the first
20 embodiment will be explained by using FIG. 2 and FIG. 3.
FIG. 2 and FIG. 3 are drawings explaining the method of
manufacturing the semiconductor device by using the
wafer-processing £ilm 10 according to the first embodiment.
FIG. 2 (A) is a cross sectional view of the wafer-processing
25 film showing a state in which a release film 16 is pasted
on the adhesive-agent layer 13, and FIG. 2 (B) is a cross
sectional view of the wafer-processing film showing a state

in which part of the bonding-agent layer 12 is hardened



[ 0057] (Preparation Step) As shown in FIG 2 (A, first, the

waf er-processing filmis prepared. In the wafer-processing film from
the 20 adhesive-agent |ayer 13 side, the release film16 is pasted on
t he dicing/die-bonding film15 having the:bonding film 14, which is
conposed of the base material film 11 and the bondi ng-agent |ayer 12
provi ded on the base material film 11, and the adhesive-agent |ayer
13 in which theanhdihs aihesivy8aapsniprimyaded 3ateboe pbsihaotened
corresponding to the outer periphery of the unshown wafer. Since the
adhesi ve- agent PREMITZIedtciakayelhct been presdat, ofhe FIG. 2 (C)

mafer-processiqg filmis free fromsteps which h éﬁ?be%p _
conventional ly %a§fQ§ﬂﬁﬁﬁﬁ%ﬁQ§}%ﬂeﬁfﬁ &t %%ang G- fherocessing
adhesi ve- agent %M%P%giﬁgdat %t%oﬂﬁ'xs}%r{ ltg‘e.léég#‘%{ %0 Sardd ASLEL
traces can be prevente om bei ng generat ed i n The adhesive-agent

layer 13 when tvhs?fé’i@%ﬁfo‘c%%%ﬁﬁ??fﬂgn,f Lh i woupgh like a-asd Qll-radgndl
product to which the release film 16 is pasted. }0058](Flrst-8tage

U traviol et |rradivitdfonh8t @@¥er and f¥extuafidie hordsBIn@oLitm | SyaFink?
is irradiated and hardened with the ultraviolet rays having a

wavel engt h (refarstedet dnashiviavidleemgtthr Algs hddn whicehkl .t heI G r2st(Ephato
10 initiator, in other words, the photo initiator contained in the
part of the borflFAgSagestiragerviey ehiheiwnfntthend tharvaies paccessing
corresponding to the wafer is reacted. Since the bonding fqrce of the

hardened part 1247 $PP¥dNGea, SERES HAWY N FPFRGPODIRY TaqHY lave4sBart
film16 is peel f_f 5 t fer-processingfil andonl_yt he
L4 ]I% %ft ?Lsﬁg%lélor} E:g)\éﬁgrgaogdan%ztnodit%e wa eJE s r11151 dened.

adhesi ve- agent Tayer ove ene ng- agen ayer par

g;efag?)biespgglr \elzfar%fhfggw?l&%gs%%ogszt@ﬁii@aléﬁoé)é Jeae 18ARESI M7 388Ring

the wafer and the wafer-processing film in a state in which

the wafer-processing film bonded with the diced wafer is

mounted on an expanding device, and FIG. 3 (B} is a cross

15 sectional view showing the wafer and the wafer-processing-

film after expanding.

[G057] (Preparation Step)

As shown in FIG. 2 (A}, first, the wafer-processing

film is prepared. In the wafer-processing film, from the

20 adhesive-agent layer 13 side, the release £ilm 16 is pasted

on the dicing/die-bonding film 15 having the bonding film

14, which is composed of the base material film 1% and the

bonding-agent layer 12 provided on the base material film

11, and the adhesive-agent layer 13 in which the incision

25 13a is provided at the position corresponding to the outer

periphery of the unshown wafer. Since the adhesive-agent

layer 13, etc. have not been pre-cut, the wafer-processing

film is free from steps which have been conventiocnally



[ 0059] (Pasting Step) 20Next, as shown in FIG 2 (C,a ring franme 20
is pasted at a predeterm ned position of the hardened bondi ng- agent

| ayer part 12a, and the back surface of the sem conductor wafer Wis
pasted on the adhesive-agent |ayer 13 from the adhesi ve-agent |ayer
13 side of the dicing/die-bonding film25 15. Note that, in the steps
thereafter, if one set of the ring frame 20 and the sem conduct or
wafer Wis to beenqutitddesl tlye comeypddpinsteadhef adbaveyergpdrhie laiveg
frame 20 and the sem conductor wafer Win the steps in the state -
33 - in which theynsgr ehpdsmsldnenti e Jdongheref o diteapefdi ngr 439 snces,
the dicing/die-bonding filmJ15 is preferred to he cut al ong, the outer
periphery of tH& rﬁﬁ?g’g@?&ﬁeffemba?g?% S tlll?etPFn@d]F?%’r‘ée’ﬂﬁ?%t

dth . i Ci S Th f.er - Eng. fil
o ixed Lo a BTG deVTED CAG " ERBATAoETRE Hiag PP aRGoD0. Ll

t he sem conduct f.e i i-call ing.. a7 Pl
guct, g wafer wé?u@@lct!@%hﬁ]@h Yh&Ulel slés'frlgﬁ 1P J@?ﬁ%ﬁfg

separate the wafer into a plurality of sem conduct or ips C

to al so divide tdesadhesi(rerageptabayert A iFle® 12r&Bihtion Step)

[ 0061] (Second-Stage U traviolet Irradiation Step) Then, as

shown in FIG 2 (E) Naxt,otder bbodiegedgdiie Jahetro li2niki atosdiMited arsd

contained in the bondi ng-agent |ayer part 12b corresponding to the

posi tion of theagdased with the ultraviolet rays having a wavelength
(referred to as "wavelength A") with which the first photo

10 initiator, in other words, the photo initiator contained
in the part of the bonding-agent layer 12 that is other
than the part corresponding to the wafer is reacted. Since
the bonding force of the hardened part 12a is reduced, as
shown in FIG. 2 (B), the release film 16 is peeled off from

15 thewafer-processing film, and only the adhesive-agent layer
13 above the hardened bonding-agent layer part 12a can be
peeled off while the incision 13a of the adhesive-agent
layer 13 is serving as a base point.

[C059] {Pasting Step)

20 Next, as shown in FIG. 2 (C),a ring frame 20 is pasted
at a predetermined position of the hardened bkonding-agent
layer part 12a, and the back surface of the semiconductor
wafer W is pasted on the adhesive-agent layer 13 from the
adhesive-agent layer 13 side of the dicing/die-bonding film

25 15. Note that, in the steps thereafter, if one set of the
ring frame 20 and the semiconductor wafer W is tc be

individually conveyed instead of conveying the ring frame

20 and the semiconductor wafer W in the steps in the state



15 divided into the plurality of sem conductor chips C and is
reactable with the wavel ength (referred to as "wavel ength B") other
than the wavel ength A, the bondi ng-agent l.ayer 12 is irradi ated and
hardened with ultraviolet rays of the wawslength B different fromthe
wavel ength A. Since the 20 bonding force of the hardened part 12b is
reduced, the adhesive-agent |ayer 13 above the hardened bondi ng- agent
| ayer part 12b igarwtiehpédkegdasefpafood 2y RibeciinggStiep) neM diee—kdnagling
adhesi ve-agent | ayer part 12b corresponding 25 to the position of the
waf er di vided ifnt'd" tive $6Fi doRHUE{ ke Trping ifd 1Rat BehedPBRiemed to
ultraviolet radiation of the wayelength B, as_shown in FIG 3 (A,

t he Wafer-procg)sesf:Hg F59%9 Fot QWP R sy af ity pirdifvrlsd? bekore
sem conduct or i - - C .QN g of an

expandi ng devi E:He}l. I%I%%etrhzﬁgr AWl %g,?réf}!é%(e;éra{gnl%e p%ﬁr%f%réa?h%%e? epresents a

hol | ow-cyl i gdr i galgpghapedpREshg Upc ayrber of the expandi ng devi ce.
5[ 0063] (Expandi ng St ep) g Then, as shown in FIG 3

(B), an expanding stiep eirst+etctisigng Pilhe Crigsdfer endi@ng device
direction of the ring frame 20, the bonding film 14, which is
conposed of thelrvdsehwaner vaé the mikl drdmeh20bomdi Nndragenti doayertd?
(12a 10 and 12b) retaining the diced sem conductor chips C and the
adhesi ve- agent Wadipar W13s meckanisaed wiut SyeuFingad |'ylads tie seppaete
to the bonding film14 in the state in which the plurality of diced
seni conduct or i 3ESEnd " Re? athesd Ve ¥ iQ%Sf§lﬁPgdP%F%¥ D% e and

K _ | lindeical -
push-up nenper 22 %%'nggggdgg%ﬁg o %Mstthig%efo S?gg?%ﬂgrﬁg)yp

fromthe | ower surface Si ondin

bondi ng film 144doxihhe ciseuphgrentdalodiLeabheR efrtieafidi 5{%79
20. By the expanding step, the intervals between the sem conductor
chips C can be increased, abhehs®eognitican 2perf or Mnei to react the
photo initiator which is contained in the bonding-agent
layer part 12b corresponding to the position of the wafer
15 divided into the plurality of semiconductor chips C and
is reactable with the wavelength (referred to as "wavelength
B")} other than the wavelength A, the bonding-agent layer
12 is irradiated and hardened with ultraviolet rays of the
wavelength B different from the wavelength A. Since the
20 bonding force of the hardened part 12b is reduced, the
adhesive-agent layer 13 above the hardened bonding-agent
layer part 12b can be peeled off.
[0D62] {Placing 3tep)
After the adhesive~-agent layer part 12b corresponding
25 to the position of the wafer divided into the semiconductor
chips C is hardened by the ultraviolet radiation of the

wavelength B, as shown in FIG. 3 (A), the wafer-processing

film retaining the plurality of divided semiconductor chips



20 the sem conductor chips C by a CCD canera or the |ike can be

i nproved, and re-bondi ng between the sem conductor chips C caused
when the nutually adjacent sem conductor chips C are brought into
contact upon pick-up can be prevented. -[£064] (Pick-Up Step) 25After
the expanding step is carried out, in the state in which the bondi ng
film214 is expanded, pi ck-up step of picking up the sem conduct or
chips Cis carr§ekf @}{acegp%l@l%%q@y 21t hé sersxAdlicoderhicp- C Iirs the
pushed up by 35 - §%FOt shown) fromthe | ower side of the
bonding film 14 raat’ﬁ‘d"‘-’t'he‘:er§L ESFrdH‘d‘El%t‘a%h@?p CRESEHERed by a sucking

jig (not shown), t per ace.side of th bon film 14,

t her eby pi cking %{)P%eé@élé@rréfg %ﬁ?%%r? 8[9 B= %E@%&W@P%@h
t he adhesi ve-agent;sdayer 13 in the state in which the adhesi ve- agent
| ayer is attached to the sem conductor chip C. [0065] (Di e-Bonding

Step) Then, saftproddte pi clexpangtigy Esegprried out, a 10 di e-bonding
step is carried out. Specifically, the sem conductor chip Cis ‘bonded

on a lead frame, a packagessshstnate, F0E. the(d)i kanbygxphading step of
adhesi ve-agent |ayer 13, which has been picked up in the pick-up step
together with tf’rter%térﬁi@@ndaet ohechi pruBifarendrndf deteceian of the ring
sem conductor device. 15 [0066] In the nethod of manufacturing the

sem conduct or dehA%%e A G@ienﬁotlﬁéngva??em pt%c%rcﬁg 1] Fﬁi“ﬁ@s%t‘éc@? dt‘rfn@
to the fi t di t | t

bhot o' i ni 11 at ot od B Ciien rtt‘mtev%técgt S SaCESRrE FTER 1 (122
nut ual l'y disfof ergpf 1ob9 # dttgt Ohet e %Q}n’ig?ﬁgﬁé‘%# LrliB%eE A the

corresponding to the art ot her
respectively, Iaﬁjhé%ﬂdne—fa@%h@f Qé?ertﬂ? W 4 ramiQleet oE%YS ﬁe&i'fflfc%rl?ﬂi‘ft

wavel engths (ultraviolet rays of the wavel ength A and the wavel engfh
B) are radi at edviggparabeky to thao behagas. finmtie il ek stage,id R@ich
part 12a other than
the plurality of diced semiconductor chips C and the adhesive
film 13 are retained, the push-up member 22 having the hollow
15 cylindrical shape is moved up from the lower surface side
of the bonding film 14 to stretch the bonding film 14 in
the circumferential direction of the ring frame 20. By
the expanding step, the intervals between the semiconductor
chips C can be increased, the recognition performance of
20 the semiconductor chips C by a CCD camera or the like can
be improved, and re-bonding between the semiconductor chips
C caused when the mutually adjacent semiconductor chips
C are brought into contact upon pick-up can be prevented.
{0064] (Pick-Up Step)
25 After the expanding step is carried out, in the state
in which the bonding film 14 is expanded, a pick-up step

of picking up the semiconductor chips C is carried out.

Specifically, the semiconductor chip C is pushed up by



25 the part corresponding to the wafer (part including the part
corresponding to the ring frame) is hardened, and the adhesive-agent

| ayer 13 above the bondi ng-agent |ayer 12a is peeled off in order to
attach the ring frame R However, - 36--3s5if the wafer-processing
filmaccording to the second enbodi nent is used, since each of the
part of the bonding-agent |ayer 12 corresponding to the wafer and the
part other thar? tHat (B6ht &rdieleiftiray tBRel@fex e dshefot haikaraticg dddm
the 5 therno-p ound. Therefore, it is preferred that

(F)ljle?/neri agl e cor:rg
har deni ng of t AR B CaGEHE CPAYAT Epartii2& did SHEFBENPAER otIHHES
bondi ng- agent |.ayer r e carried out separately in two, stages
of ther mal hardﬁlﬁeéaggn%h%‘fxgrl;&%ll %liler%lfrp&é:nlsﬁé,a?%es gr?goﬁkheelbo %gﬁ’g
the part 10 corg; di he: i.ncl.udi ;
correspondi ng t%lqt%ﬁg@r'i %86?:?2%9&% {)Igé hgpfgéﬂﬁeggﬁﬁg?%%%%E%(pﬁ%ugceﬁor
and the adhesi wgriggent:ogayaer13;: aboves ti&éfﬁrv@eagdnbomg%@g-ﬁgem the
| ayer 12 be peeled off to attach the ring frane R 15[ 0067] As
descri bed abovestaecondiing:it ahehediveed erejargeaes Sapgr fiid prascloeditig the
the present enbodi nent, pre-cutting is not required to be provided.
Ther ef ore, wherPaHeongeitopr odeBstng filmis wound like a roll,
generation of transfer traces_in the adhesive-agent |ayer 20 can be
sufficiently sufitedsed, (PEBURPFSHS rBcBHesi veness bet ween t he
adhesi ve- agent | ayer, and t?gggegi conduct or waf er, caused en air is
i a

i nvol ved bet ween thghga'heg vET agentPtayet AER 1 §8hT tD Lt or? waf er
can be prevgnt et -adiASUEELST £0t LA AL UPONspondE NG, Of, T A

sem conductor chip

semiconductor chip C is bonded on a lead frame, a package
substrate, or the like by the adhesive-agent layer 13, which
has been picked up in the pick-up step together with the
semiconductor chip C, tomanufacture a semiconductor device.

15 [0066] In the method of manufacturing the semiconductor
device by using the wafer-processing film 10 according to
the first empbodiment, the wafer-processing £ilm containing
the photo initiators, for which the wavelength of reactable
light ismutuallydifferent, in the part of the bonding-agent

20 layer 12 corresponding to the wafer and the part other than
that, respectively, is used; therefore, the ultravioclet
rays of different wavelengths (ultraviclet rays of the
wavelength A and the wavelength B) are radiated separately
in two stages. 1In the first stage, the part 12a other than

25 the part corresponding to the wafer ({part including the
part corresponding to the ring frame) is hardened, and the

adhesive-agent layer 13 above the bonding-agent layer 12a

is peeled off in order to attach the ring frame R. However,



25 to a lead frane, a package substrate, or another sem conductor

chip and failure upon wafer processing can be prevented. Furthernore,

according to the nethod of manufacturing the sem conductor device by
using the wafer-processing film - 37 -_ak the present invention, the
design of a desired

sem conduct or devi cecanbechangedw t hout gr eat | ychangi ng exi sting

equi pment. 5 Fbﬂéﬁéﬁt@aﬂ@ﬁePQDQE%@UBBF$Oﬂ1QGCOWéﬁeg e ocles siquprid | m

11: Base material film 12: Bondi ng- agent 13: Adhesi ve- agent

|ayer 10 13a: ISRASHER S sitfssi Sieosqamh q»%%@ pPaat ofGhgiIRGHErPnrgsnt

2 Cing/die_boncﬂé?%rfi£ corresponding to the wafer and the part other than
that contains either one of the photo initiator and the

5 thermo-polymerizable compound. Therefore, it is preferred
that hardening of the bonding-agent layer part 12a and
hardening of the bonding-agent layer part 12b be carried
out separately in two stages of thermal hardening and
ultraviolet hardening, the part other than the part

10 corresponding to the wafer (part including the part
corresponding to the ring frame R} be hardened in the first
stage, and the adhesive-~agent layer 13 above the hardened
bonding-agent layer 12 be peeled off to attach the ring
frame R.

15 [C067] As described above, according to the
wafer-processing £ilm according to the present embodiment,
pre-cutting is not required to be provided. Therefore,
when the wafer-processing film is wound like a roll,
generation of transfer traces in the adhesive-agent layer

20 can be sufficiently suppressed, reduction in cohesiveness
between the adhesive-agent layer and the semiconductor wafer
caused when air is involved between the adhesive-agent layer
and the semiconductor wafer can be prevented, and
insufficient contact upon bonding of the semiconductor chip

25 toaleadframe, apackagesubstrate, oranother semiconductor
chip and failure upon wafer processing can be prevented.

Furthermore, according to the method of manufacturing the

semiconductor device by using the wafer-processing film



16: Release film - 38 - Clainms [Claim1l] A wafer-processing film
conprising: 5a bonding filmconposed of a base material filmand a
bondi ng- agent | ayer provided on the base material film and an
adhesi ve-agent | ayer provided on the bonding-agent |ayer; wherein

10t he bondi ng- agent | ayer contains a radiation polynerizable conpound
and a first photo initiator in a part corresponding to at |east a
ring frame and ebHntls nsradwetr ddivabi 0on pot lysretd ziahl @ fcanpeubdeand a
second photo initiator in a part other than a |ocation containing the
15 first photo $%m%qq&@9qtq; vice can be changed without greatly changing

existing equipment.

5 Reference Numerals
[C068] 10, 30: Wafer-processing film
11: Base material film
1Z2: Bonding-agent layer
13: Adhesive-agent layer

10 13a: Incision of adhesive-agent layer
14: Bonding £ilm
15: Dicing/die-bonding film

16: Release film



t hewavel engt hof |ight reactabl ewdththe first photo
initiatorisdifferentfronthewavel engthoflightreactable with the second
photo initiator. 20[Claim?2] A wafer-processing film conprising:

a bonding filmconposed of a base materiaj, fil mand a bondi ng-agent

| ayer provided on the base material film and 25an adhesi ve- agent

| ayer provided on the bonding-agent |ayer; wherein t he _
bondi ng- agent |ayer contains either onechfime radiation polynerizable
conpound and a therno-polynerizable - 39 - conpound in a part

corresponding to at least a ring frame and contains the other one of
the radi ati on pol ynerizabl e conpound and the therno-pol ynerizable
conpound in a pH? aldt Her than the location contai ni ng one of the

e Dol rer A 2 2 TRUNG; ARG TR Rg e zabl e

5 a bonding film composed of a base material film and
a boending-agent layer provided on the base material film;
and

an adhesive-agent layer provided on the bonding-agent
layer; wherein

10 the bonding-agent layer contains a radiation
polymerizable compound and a first photo initiator in a
part corresponding to at least a ring frame and contains
the radiation polymerizable compound and a second photo
initiator in a part other than a location containing the

15 first photo initiator; and

the wavelength of light reactable with the first photo
initiator isdifferent fromthe wavelengthof light reactable

with the second photo initiator.

20 [Claim 2}
A wafer-processing film comprising:
a bonding film composed of a base material film and
a bonding-agent layer provided on the base material film;
and
25 an adhesive-agent layer provided on the bonding-agent
layer; wherein
the bonding-agent layer contains either one of a

radiationpolymerizable compound anda thermo-polymerizable



The wafer-processing filmaccording to claim1 or 2, 10 wherein

t he adhesi ve-agent | ayer has not been pre-cut into a shape
corresponding to a sem conductor wafer, and the bondi ng-agent | ayer
has not been pre-cut into a shape correspgnding to the ring frane. 15

[ ai m 4]

The waf er-processing fil maccording to anyone of

claiml1l to claim3, wherein, in the adhesive-agent |ayer, an incision
is provided 20 aimpeast iout spaket aforaepositiiog woratedpendi agriry tthame
sem conductor wafer and inside of a position corresponding to the
ring frane. [CatmSptasasneihcdhelr aaaudbdiher radiat semiponggetigeble
device by using the wafer-processing filmaccording to any one of
claim1l to clai TARCUYE 2pet hbE TRk ymerizgble compound in a part

10

15

20

25

other than the location containing cne of the radiation

pelymerizable compound and the thermo-polymerizable

compound.

[Cilaim 3]

The wafer-processing film according to c¢laim 1 or 2,
wherein

the adhesive-agent layer has not been pre-cut into
a shape corresponding to a semiconductor wafer, and the
bonding-agent layer has not been pre-cut into a shape

corresponding te the ring frame.

fClaim 4]

The wafer-processing film according to any one of claim
1 to claim 3, wherein,

in the adhesive~agent layer, an incision is provided
at least outside of a position corresponding to the
semiconductor wafer and inside of a position corresponding

to the ring frame.

[Claim 5]
A method of manufacturing a semiconductor device by
using the wafer-processing film according to any one of

claim 1 to claim 4, the method including:



a step of hardening a part of the bondi ng-agent |ayer that is other
than a part corresponding to a wafer and is corresponding to at |east
the ring frame and peeling off the adhesive-agent |ayer fromthe

hardened part of the 5 bondi ng-agent |ayef, a step of pasting the
waf er on the adhesive-agent |ayer; a step of fixing the ring frane to
t he bondi ng- agent | ayer; a step of dicing the wafer to

form separated chi ps $0epidihhthdeatihes peragehtiheapendimnchgent laver
step of hardening the part of the bondi ng-agent |ayer corresponding
to the wafer ard'gi éki aghap e separit eor odspmddinohtohe wafer and is

adhesi ve- agent | ayer. ) . ,
corresponding to at least the ring frame and peeling off

the adhesive-agent layer from the hardened part of the
b bonding-agent layer;
a step of pasting the wafer on the adhesive-agent layer;
a step of fixing the ring frame to the bonding-agent
layer;
a step of dicing the wafer to form separated chips
10 with the adhesive-agent layer; and
a step of hardening the part of the bonding-agent layer
corresponding to the wafer and picking up the separated

chips with the adhesive-agent layer.



