DESCRIPTION WAFER PROCESSING FILM AND METHOD FOR MANUFACTURING
SEMICONDUCTOR DEVICE BY USING WAFER PROCESSING FILM Technical Field [0001] The
present invention relates to awaferprocessing film and more specifically to a wafer processing film
comprising a dicing and die bonding film having two functions of a dicing tape and a die bonding film. The
invention also relates to a method for manufacturing
semiconductordevicesbyusingsuchwaferprocessinlgfiIm. Background Art
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Technical Field

[0001]

Thepresentinventionrelatestoawaferprocessing

film and more specifically to a wafer processing fi Im

comprising a dicing and die bonding film having two

functions of a dicing tape and a die bonding film. The
invention also relates to a method for manufacturin g
semiconductordevicesbyusingsuchwaferprocessin gfilm.

Background Art

[0002]

Lately, thereisdevelopedadicing anddie bond ing
film having two functions of a dicing tape for fixi ng a
semiconductorwaferindicingthesemiconductorwarf erinto
individual semiconductor chips and of adie bonding film
(referred to also as a die attaching film) for adhe ring

diced semiconductor chips to lead frames, package

substrates and others or for stacking and adhering

semiconductorchipswitheachotherinastackedpa ckage.
[0003]

Taking workability in pasting to the semiconduct or
wafer and in attaching to the ring frame in dicing into

consideration, such dicing and die bonding film is

pre-cut.



[0002] Lately, there is developed a dicing and die bonding film having two functions of a dicing tape
for fixing a semiconductor wafer in dicing the semiconductor wafer into individual semiconductor chips
and of a die bonding film (referred to also as a die attaching film) for adhering diced semiconductor chips
to lead frames, package substrates and others or for stacking and adhering semiconductor chips with
each other in a stacked package. [0003] Taking workability in pasting to the semiconductor wafer and
in attaching to the ring frame in dicing into consideration, such dicing and die bonding film is pre-cut.
[0004] FIG2984nd 6 show an example of such pre-cut dicing and die bonding film. FIGs. 5, 6(A) and
6(3) are a schemati%f&%;%,oas lAB,Viey QQ%{E@%&%W VL ﬁ&ggctively, of a wafey; rpéo_cessing film 30
ie ew m

having a dicing and onding film 35. T er processing film 30 comprises a releasing film 31, an
adhesive layeragd aneé sommaevgbienradhessye. filn 88 ) ke adbasjvadayar 32 has a shape formed
corresponding to a shape of a semiconductor wafer, i.e., a shape of a circular label. The removable
adhesive film 38heWiasica pegiperal Ardadest & Eituknpart GREEIbNARW.to a dicing ring frame is

removed and has a cir_cullar label %ortion 33a'?{$|a se ipheral portion 33b surrouading the outside of the
circular label prc?ﬁiBﬁ%ﬁlg AsBAGR eirrPfﬂgeﬁﬁ] ! ahHEve layer 32 and th& 20 1abel portion 33a

of the removablg pdhesivg éh'ﬂg%%f@é@fﬁ*’ﬂ@t%m eﬂig)rgggsqtﬁ irfggnters. The circular fgpel portion 33a of
the removable adhesive film 33 also covers the adhesive layer'32 and contacts with the releasing film 31
by the periphecalpprisbere ol dhsigiciiignasid die Honedigeilayab 32 thus composed ohadaminated
structure of the adhesive layer 32 and the circular label portion 33a of the removable adhesive film 33.

aremovable adhesive film 33. The adhesive layer 3 2 has
ashapeformedcorrespondingtoashapeofasemico nductor
wafer, i.e., ashape of a circular label. The remo vable
adhesive film 33 is what a peripheral area of a cir cular
part corresponding to a dicing ring frame is remove d and
hasacircularlabelportion33aandaperipheralp ortion
33bsurroundingthe outside ofthecircularlabelp ortion
33a as shown in the figures. The adhesive layer 32 and
the circular label portion 33a of the removable adh esive
film 33 are laminated by aligning their centers. T he
circularlabelportion33aoftheremovable adhesiv efilm
33alsocoverstheadhesivelayer32andcontactsw iththe
releasing film 31 by the peripheral part thereof. The
dicing and die bonding film 35 is thus composed of a
laminated structure of the adhesive layer 32 and th e
circularlabelportion33aoftheremovableadhesiv efilm
33.
[0005]

The semiconductorwaferisdicedfirstbyreleas ing
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[0005] The semiconductor wafer is diced first by releasing the releasing film 31 from the adhesive layer 32
and the removable adhesive film 33 in the laminated state, pasting a back surface of a semiconductor
wafer Won the adhesive layer 32 as shown in FIG. 7 and sticking and fixing a dicing ring frame Ron an
outer peripheral part of the circular label portion 33a of the removable adhesive film 33. Then, the
semiconductor wafer W is diced in this state to form individualized semiconductor chips. After that, a
hardening process such as irradiation of ultraviolet rays is implemented on the removable adhesive film

33 (33a) to pic BFGIRASUGILIRARLIS? THiPE AShERLE 18y &iRé&De force of the remd¥iBle adhesive film
33 (33a) drop i vahle adhesive film 33 m - released readily
from the adhess[,?%lg g%ewgéag{]gdg mgﬁslg{rg%mﬁt%%ﬁ%s&#%gbe picked up While%a)éd%tglmng the adhesive

layer 32 on the, bagk ef thecsamicoagtictardiiips: waradhesiveelager 32 functionsassa/die bonding film in
bonding the semiconductor chips to lead frames, package substrates or another semiconductor chips.

[0006] By lieendRasshsivonn G-I st s eediaitwhere the adhesiveaRiger®B2 is laminated with

the circular label g%rtion 33a of the removaple adhesive Elm 33 is thicker than othet;_e[i rts in the wafer
processing film'3 3&%&8%%5\9&%%%'&%?Eﬂg%ﬁég ﬁl?ﬁ fiftn part 31 exposed en the circular

label portion 3%@%%%%@@@@@9{899@%9&% aRaLtifrpgxwhich the removabig, aghesive film 33 is

removed and has a difference In level of thickness of the removable adhesive film 33 between the parts of

the removabletadhesiie dhaud3dBraand\Bidtdiced in e sddtato when the long wafgsrprocessing film 30
is wound in a roll state as a merchandize by using a cylindrical winding core, the difference in level
described abolRdbadsédi Z50the eahrAbIE Wl hesiRstim A8 ehdfi#d. refeasing film 31 overlaps in the part

where the adh si\ée layer 32 is lamin ted.witla.the circfulﬁlr Iabegl portion 33a of the removable adhesive
film 33 and a ;ﬁ'?e[ Sl W traets ﬁ‘nsg” FHORLAL TR0 to the surface of thEP¥Sit adhesive layer

32, i.e,, transfqgrﬁ]qprpéqﬁlé%{@%ngetpemgg@gghg@(}gsﬁW{i@g@s or rolling mark§gl)a®shown in FIG. 8,
occurs as a result. Such transferred marks appear remarkably especially when the adhesive layer 32 is
formed of a sofftic@sirparikis #hitk emdustwndhip wafBe pacessingddmes0 is wound moreeWhen such
transferred marks are created, the adhesive layer 32 is pasted to the back surface of the semiconductor

wafer W while f@rei@ghitits 4R Henadda sk aghesiladypet332aAroRe semiconductor vier W, so that the

adhesive layer, S@d es got adhere ti?l%htl){ with the s r'lwic;ﬁguctor vafer W. As a res)Tl]JIt3 ereisa
possibility of e iﬁ&gﬁ adHegiBR fAfere Qﬁd %Qgsviﬁea §¢ u?a'}/negrocessing the semiconductor wafer.

maybereleasedreadilyfromtheadhesivelayer32 andthe
semiconductor chips may be picked up while attachin gthe
adhesivelayer32onthebackofthe semiconductor chips.
The adhesive layer 32 functions as a die bonding fi Imin
bonding the semiconductor chips to lead frames, pac kage

substrates or another semiconductor chips.

[0006]

Bytheway,asshowninFIGs.5and6, the part where
theadhesivelayer32islaminatedwiththecircula rlabel
portion 33a of the removable adhesive film 33 is th icker
thanotherpartsinthewaferprocessingfilm30de scribed
above. Still more, the releasing film part 31 expo sed
betweenthecircularlabelportion33aandthe peri pheral
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[0007] Although it is conceivable to weaken a winding pressure of the wafer processing film in order
to suppress the transferred marks described above, this method may cause winding displacements of the
merchandize and may cause such a trouble in actually using the wafer processing film that it becomes
difficult to set the wafer processing film on a tape mounter for example. [0008] In order to suppress
the label marks as described above, Patent Document 1 discloses an adhesive sheet in which a
supporting layer having a thickness equal to or more than a total thickness of an adhesive layer and a

removable adRVETRT &'DANAES QAN EIREr PETINPPRHELVE layer and removibfe adhesive film

ona releasingfiﬁ?%élviigh rtgﬁ]gyggogmg l?é’?rat f?éjr}é‘?%geiﬁhfee{;eqf Patent Document 1 suppresses the
transferred marks by dispersing or concentrating the winding pressure which is otherwise applied to the
adhesive sheethiekinessupne’dingianeib Ryigahet Necumess [Rateat Pocument 1] [00@9
parts of the removable adhesive film 33 (33a and 33 b).
Due to that, when the long wafer processing film

30 is wound in a roll state as a merchandize by usi ng a

cylindrical winding core, the difference in level

described above caused by the removable adhesive fi Im 33
and the releasing film 31 overlaps in the part wher e the
adhesive layer 32 is laminated with the circular la bel

portion 33a of the removable adhesive film 33 and a

phenomenonoftransferringthedifferenceinlevel tothe
surface of the soft adhesive layer 32, i.e., transf erred
marks(referredtoalsoaslabelmarks,wrinklesor rolling
marks) as shown in FIG. 8, occurs as a result. Suc h
transferred marks appear remarkably especially when the
adhesive layer 32 is formed of a soft resin and is thick
andwhenthewaferprocessingfilm30iswoundmore . When
suchtransferredmarksare created, theadhesivela yer32
is pasted to the back surface of the semiconductor wafer
W while entrapping air between the adhesive layer 3 2 and
the semiconductor wafer W, so that the adhesive lay er32
does not adhere tightly with the semiconductor wafe rw.
Asaresult,thereisapossibilityofcausingana dhesion

failure and causing a failure in processing the

semiconductor wafer.



Japanese Patent Application Laid-open No. 2007-2173 Disclosure of Invention Problems to be Solved by
the Invention [0010] However, because the supporting layer is formed at parts on the releasing base
other than the adhesive layer and the removable adhesive film which are required in manufacturing the
semiconductor devices in the adhesive sheet of Patent Document 1, there are such problems that a width
of the supporting layer is limited, the width of the supporting layer is narrow as compared to an outer
diameter of the adhesive layer and removable adhesive film and its label mark suppressing effect is not
enough. Still r’rﬁgpé),@ecause the supporting layer has no adhesiveness in general and is not pasted fully

with the releasing basg, ul?il; f|M)5 tggp&grg?%qghtgrqpmgﬁhgt e, gipporting layer may float from the
i .

releasing base at part where the supporting layer Is narrowest, the tloat portion described above may be
caught by an gnparaitsdfpeatiie b diirthamiinia derdiag film to the semicongysitesgvafer and the
semiconductor wafer may be damaged. [0011] Although it is also conceivable to widen the width of
the supportingtRg/éranyecided aife e ssiibe @abong fabintiexbreduse a width of thev@hole wafer

processing film has to be also widened. Still more, because the supporting layer is a part discarded in the

end, widening GRS WHENE BF QLR RRIY 20 b IEaBIE 6 M IER A of a material cOBRY0012]
causesuchatroubleinactuallyusingthewaferpr ocessing
filmthatitbecomesdifficulttosetthewaferpro cessing

film on a tape mounter for example.

[0008]

In order to suppress the label marks as describe d
above, Patent Document 1 discloses an adhesive shee tin
which a supporting layer having a thickness equal t o or
more than a total thickness of an adhesive layer an da
removable adhesive film is provided at an outer par t of

the adhesive layer and removable adhesive film on a

releasing base. With the supporting layer, the adh esive
sheet of Patent Document 1 suppresses the transferr ed
marksbydispersingorconcentratingthewinding pr essure
which is otherwise applied to the adhesive sheet, t othe

supporting layer.
Prior Art Document
[Patent Document 1]
[0009]
JapanesePatentApplicationLaid-openNo0.2007-2173
Disclosure of Invention

Problems to be Solved by the Invention
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Accordingly, the present invention aims at solving the above-mentioned problems by providing a wafer
processing film capable of suppressing such transferred marks otherwise generated in the adhesive layer
when the wafer processing film having the adhesive layer and removable adhesive film is wound in a roll.
The invention also aims at providing a method for manufacturing semiconductor devices by using such
wafer processing film. Means for Solving the Problems [0013] In order to achieve the
above-mentioned objects, a wafer processing film of a first aspect of the invention comprises a removable
adhesive film ¢8 sed of a long base film and a long film-like removable adhesive layer provided on the
base film and a Ion%fgwélyger @@@g&\éeelgygggb%\g%ggqu@ i@mp&@@e adhesive layer,gnd the
removable adhesive layer contains a radiation polymerizing compound and a photoinitiator. [0014]
According to the watst thoesesisnh fjiphoé b érveatienaeseebr@ above, because thggemovable adhesive
layer contains the radiation polymerizing compound and the photoinitiator, it becomes possible to form a
hardened remévgblé edesspxa kigenphesarel &l rbmhiidaiedresthbiesble adhesive layeinpart at desirable

positions and with desirable sizes and.shapes by illuminating light having a wavelength to which the
Photomitator 1BA0 G QLT E AT SIS DB E AR e Tayor TheroRFE. i is possibie o

harden the pagrpé)éqqﬁqp&%iﬁg[ggm%ré’rﬁg {(qﬂlgfgfa%esm%%tg!%ﬁghesive layer byl%ﬁosing the

removable adhesive layer at the position corresponding to the ring frame and to lower an adhesive force
thereof to releasgitha afitressigplayetieg theqrasitiantedrraspanging to that part. [001th] of

the supporting layer is narrow as compared to an ou ter
diameteroftheadhesivelayerandremovableadhesi vefilm
anditslabelmarksuppressingeffectisnotenough . Still
more, becausethesupportinglayerhasnoadhesiven essin
general and is not pasted fully with the releasing base
(PET film), there are such problems that the suppor ting
layer may floatfromthereleasing base atpartwhe rethe
supportinglayerisnarrowest,thefloatportionde scribed
above may be caughtby an apparatus in pasting the dicing
and die bonding film to the semiconductor wafer and the

semiconductor wafer may be damaged.

[0011]

Although itis also conceivable to widen the wid th
of the supporting layer, it becomes difficult to us e
existing facilities because a width of the whole wa fer

processing film has to be also widened. Still more ,
because the supporting layer is a part discarded in the
end, widening of the width of the supporting layer leads

to an increase of a material cost.



Although the adhesive layer pre-cut into a desirable shape, e.g., a circular plane, has been used to
prevent the adhesive from remaining on the ring frame in releasing the wafer processing film after its use
because it has been difficult to release the adhesive layer from an adherend in the past, it becomes
unnecessary to pre-cut the adhesive layer and the removable adhesive film into a predetermined shape
because the adhesive layer may be released after lowering the adhesiveness of the removable adhesive
layer at the position corresponding to the ring frame as described above. As a result, it becomes possible
to prevent any[Pr%gierred mark from being left in the adhesive layer in winding the wafer processing film

inaroll as a merchq,_&dé%?d [98&(?%@@?&@@&%%‘%{% qml eﬁts'gzg\ﬁlm of a second aspﬁgt of the
m co e

invention, a wafer processing prises a removab z%d esive film composed of a Iong base film and
a long film-liketremenahle aslbesbiedayairpmvitied oy therbargfimaang&éeng film-like adhesive layer
provided on the removable adhesive layer and characterized in that the removable adhesive layer
contains a thefieg @dyntetiihgadrhpahau DU ERPINg syxdctriinéeto the wafer proogssing film of the
invention describe ab[?ive, it becomes possibje to form a hardened removable adhesive layer part and a

non-hardened SHIE YURESTE ??Jé{}tt £ FROVE JRLRIOME&Nd with desiraBit'§zes and shapes
by irradiating heatdp %g@@}%pﬂﬁi%gm& fﬁ@oé’@i%%%h?éb’&l%yﬁﬁ- Therefore, it is possible to
harden the part corresponding to the ring frame of the removable’adhesive layer by exposing the
removable adhesis tyenahids \positinswourspondng Theia ring frame and to \amebthe adhesive force
thereof to release the adhesive layer at the position corresponding to that part. Then, it becomes
unnecessary tépre-@ifnpe Adhesvediager anfei8 eembvableaiiiasivéifiin into a predetermined shape.
As a result, it becomes possible to prevent any transferred mark from being left in me adhesive layer in
R gffm.

winding the waTel r8EESEHY fifd'fiP 3TN0 %r HEENRAR LR o513

Means for Solving the Problems

[0013]

In order to achieve the above-mentioned objects, a
wafer processing film of a first aspect of the inve ntion
comprisesaremovableadhesivefiimcomposedofal ongbase

film and a long film-like removable adhesive layer

provided on the base film and a long film-like adhe sive
layer provided on the removable adhesive layer, and the
removable adhesive layer contains a radiation
polymerizing compound and a photoinitiator.

[0014]

According to the wafer processing film of the

inventiondescribedabove,becausetheremovablead hesive
layercontainstheradiationpolymerizingcompound andthe
photoinitiator, it becomes possible to form a harde ned
removableadhesivelayerpartandanon-hardenedre movable

adhesive layer part at desirable positions and with
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According to a wafer processing film of a third aspect of the invention, the removable adhesive film is not
pre-cut into a shape corresponding to the ring frame and the adhesive layer is not pre-cut into a shape
corresponding to a semiconductor wafer in the wafer processing film of the first or second aspect of the
invention described above. [0019] According to the wafer processing film of the invention described
above, because the adhesive layer and the removable adhesive layer are not pre-cut, there exists no
difference in level otherwise created in the Ear,t where the adhesive layer is laminated with the removable

adhesive film ifS5IHARG SRR SvaResiRY HIMMHNEY09 498 H8rchandize and it is§¥sible to prevent
the transferredawbgﬁéﬁg}ﬁ@@%ﬁgﬂqme Sﬁil\(ﬁ ﬁyreFeg)cng]o According to qméafer processing
film of a fourth aspect of the invention, the adhesive layer is provided with a cut at position located outside
of an outer cirglgsfeiBrcepelsifio seaticansudaiovaleieand nsideof @peputer circumference of the ring
frame in the wafer processing film of any one of the first through third aspects of the invention described
above. [0021] Akeoedinng. it 3ne swiide tordatdeib ginaret eheemvention described &9GENE is possible to
lower the adhesive force of the removable adhesive Iay%r part at the position corresponding to the ring

frame by hard&ih etr{é'f'%amaéﬂa & e 580y aRlfe &Y ‘F&%? FIBUE thidt part from the cwas a starting

point. exposing the removable adhesive layer at the positi on
corresponding to the ring frame and to lower an adh esive
forcethereoftoreleasetheadhesivelayeratthe position

corresponding to that part.

[0015]

Althoughtheadhesivelayerpre-cutintoadesir able
shape, e.g., a circular plane, has been used to pre vent
theadhesivefromremainingontheringframeinre leasing
thewaferprocessingfilmafteritsusebecauseit hasbeen
difficultto release the adhesive layer from an adh erend
inthepast,itbecomesunnecessarytopre-cutthe adhesive
layerandtheremovableadhesivefilmintoapredet ermined
shape because the adhesive layer may be released af ter
loweringtheadhesivenessoftheremovableadhesive layer

at the position corresponding to the ring frame as

described above. As a result, it becomes possible to
prevent any transferred mark from being left in the

adhesive layer in winding the wafer processing film ina
roll as a merchandize.

[0016]

According to a wafer processing film of a second
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[0022] According to awafer processing film of afifth aspect of the invention, a protection film is pasted
releasably on the surface of the adhesive layer and the protection film has a radiation polymerizing
compound and is provided with a cut at position located outside of the outer circumference of the
semiconductor wafer and inside of the outer circumference of the ring frame in the wafer processing film
of any one of the first, third and fourth aspects of the invention described above. [0023] According to
the wafer processing film of the invention described above, it becomes possible to harden the part

corresponding t§8RE FingPfraig of ey 4bld'ARESRIC B&SHBY rdising the part on the outside of

the cut of the prg%t‘gq&Qmq@%m%%og%mggqmﬁ%%gggf%yg layer at the posgﬁgﬁ corresponding

to the ring frame by using the remaining part as a mask. it is possible to lower the adhesive

force of the partisgsktplreleasea tbadgfinesive layes v e ansiineorresponding to thaggart. [0024] A
method for manufacturing semiconductor devices of a first aspect of the invention is what uses the wafer

processing film o avidede otifesanediigh find alkgsurtdnofltke atention described al®g¥¢eand comprises

steps of: hardening a part other than a part corresponding to a wafer of the removable adhesive layer
and correspon(?i]rﬁﬂ e IEQ%Y@etﬁeoﬁhérﬁearﬁ%ﬁé%%% a fﬁbeﬁigead%gfv@% er from the hardened

removable adhegiv& JAYEFPaH: in that the removable adhesive layer

contains a thermal polymerizing compound.

[0017]

According to the wafer processing film of the
invention described above, itbecomes possible to f orma
hardenedremovableadhesivelayerpartandanon-ha rdened
removable adhesive layer part at desirable position sand
with desirable sizes and shapes by irradiating heat toa

desirable position of the removable adhesive layer.

Therefore,itispossibletohardenthepartcorres ponding
to the ring frame of the removable adhesive layer b y
exposing the removable adhesive layer at the positi on
correspondingtotheringframe andtolowerthead hesive
forcethereoftoreleasetheadhesivelayeratthe position
correspondingtothatpart. Then,itbecomesunnec essary
to pre-cut the adhesive layer and the removable adh esive
filmintoapredeterminedshape. Asaresult,itb ecomes
possible to prevent any transferred mark from being left
intheadhesivelayerinwindingthewaferprocessi ngfilm

in a roll as a merchandize.

[0018]



pasting the wafer to the adhesive layer; fixing the ring frame to the removable adhesive layer;

dicing the wafer to form individualized chips and the adhesive layer; and hardening the part of the
removable adhesive layer corresponding to the wafer to pick up the individualized chips and the adhesive
layer. [0025] According to the method for manufacturing semiconductor devices of the invention
described above, it is possible to harden the part other than the part corresponding to the semiconductor
wafer (referred to also simply as 'wafer' hereinafter) and at least corresponding to the ring frame of the

removable adhesive layér&0d4N0 dre 8RB BHYEG T L Wafdr b8 removable adhesive layer
t ise to | i f i d to ch I bl iti
stepwise to Ovéﬁbmﬁ Bgnj?éll\(ﬁ%?ﬁ%ﬂ’%% rregﬁe%égﬂjgive éé\{gelemer and to change releasable positions

between the adhesive layer and the remova ayer. Accordingly, it is possible to make
desirable desigip ohangasiatthessripiceneaipbaamess hanginvolving large-scateaghanges of existing

facilities.
and the adhesive layer is not pre-cut into a shape
corresponding to a semiconductor wafer in the wafer
processing film of the first or second aspect of th e
invention described above.

[0019]

According to the wafer processing film of the

inventiondescribedabove,becausetheadhesivelay erand
theremovableadhesivelayerarenotpre-cut,there exists
nodifferenceinlevelotherwisecreatedinthepar twhere

the adhesive layer is laminated with the removable

adhesive film in winding the wafer processing film ina
roll as a merchandize and it is possible to prevent the
transferred marks from being leftin the adhesive | ayer.
[0020]

According to a wafer processing film of a fourth
aspect of the invention, the adhesive layer is prov ided
with a cut at position located outside of an outer
circumference ofthesemiconductorwaferandinside ofan
outer circumference of the ring frame in the wafer
processing film of any one of the first through thi rd
aspects of the invention described above.
[0021]

According to the wafer processing film of the
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[0026] It is noted that because the adhesive layer and the removable adhesive layer need not be
pre-cut as for the wafer processing film before manufacturing the semiconductor devices in the method
for manufacturing the semiconductor devices of the invention described above, there exists no difference
in level otherwise created in the part where the adhesive layer is laminated with the removable adhesive
film when the wafer processing film is wound in a roll as a merchandize and it becomes possible to
prevent the transferred marks from being left in the adhesive layer. Advantageous Effects of the Invention

[0027] AcHRYERYAD S GARE ARV EsinGy RIRCSAIREAIR Q%5ct of the invention, H8&use the
removable adhggiye i iatl Zi pound and the initiator, it
becomes pos&%ﬁ%l%ﬁr&%%ﬁﬁgg%g ?gr@%%ﬁgﬁgﬁgﬁ\?&gg part and the nogrﬂﬁtgrdened removable
adhesive layeppaitiahdesHasne neisitens and yfithrdebsifaklel siries and shapes bynigtimainating light having
the wavelength to which the photoinitiator reacts to the desirable position of the removable adhesive
layer. Therefoialitas Ptseea &e Hae ach eséveanryesirespiating to the ring frame B0 removable
adhesive layer by exposing the removable adhesive layer at the position corresponding to the ring frame
and to lower tﬁgéﬁh' AVFrSFREHRErRBIG release the adhesive layer at the position corresponding to that
part. Du d@éa?t, it becomes unnecessary to pre-cut the adhesive layer and the removable adhesive
film into a predetermined shape. As a result, it becomes possible to prevent any transferred mark from
being left in the adhasiver tiyigt dawandipgdbessiafgripioegsting film in a roll as a nagishandize.

of the invention, a protection film is pasted relea sably
on the surface of the adhesive layer and the protec tion
filmhasaradiationpolymerizingcompoundandisp rovided

with a cut at position located outside of the outer
circumferenceofthesemiconductorwaferandinside ofthe
outer circumference of the ring frame in the wafer
processingfilm of any one of the first, third and fourth
aspects of the invention described above.

[0023]

According to the wafer processing film of the

invention described above, it becomes possibleto h arden
the partcorrespondingtotheringframe oftherem ovable
adhesivelayerbyreleasingthepartontheoutside ofthe
cut of the protection film and by exposing the remo vable
adhesive layer at the position corresponding to the ring
frame by using the remaining partasamask. There by, it
is possible to lower the adhesive force of the part and

to release the adhesive layer at the position

corresponding to that part.
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Accordingly, it is possible to prevent the adhesion between the adhesive layer and the semiconductor
wafer from dropping due to air otherwise entrapped between the adhesive layer and the semiconductor
wafer and to prevent adhesion failure in bonding the semiconductor chips to the lead frames, package
substrates or to other semiconductor chips and troubles in processing the wafer. [0028] According to
the wafer processing film of the second aspect of the invention, it becomes possible to form the hardened
removable adhesive layer part and the non-hardened removable adhesive layer part at desirable
positions and Wiftrddsirable sizes and shapes by irradiating heat to the desirable position of the
removable adhesiv it 1 ' corresponding e ring frame of
the removable adh53@/%?[{%%?%&gr@%ﬁ?@%?a%@i%%%&gﬁegg%hesive layer at t 81'?)osition
correspondingdditle ssgdtametaad o dermienthe\anhesivesaree wrereof to release theraglhesive layer at
the position corresponding to that part. Then, it becomes unnecessary to pre-cut the adhesive layer and
the removableRighesia gifthmrmbad p rRedfirsih it enelpéifiia result, it becomes possitsle to prevent any

transferred mar#g rom bein? left in th aghgsive la ger in winding the wafer processing film in a roll as a
merchandize. ©' e NGRS P@I ?ﬁ%’%‘a & %Vfoad{ FEPHESIREDN between the 3dfesive layer and the

semiconductor Wafq{a{m@hﬂﬁ@%%%gt%fﬁéptﬂ%_%irp%q?%m’i%%ﬁé‘H&‘iPr%ed between the adhesive layer and

the semiconductor wafer andto prevent adhesion failure in bondingthe semiconductor chips to the lead
frames, packagevatdsifatrsr orfoveibes fnaicordagtaragities @adgroubles in procassingghe wafer. [0029]
According to the wafer processing film of the third aspect of the invention, because the adhesive layer

and the removabragHRERRENE{eMaea et RASINg tAeAdBRiSts no difference in E&BIXRherwise created in

the part where the adhesive layer is laminated with the removable adhesive film in winding the wafer
processing filnqr%l?b‘ﬁ nggﬁﬂﬁ%ﬁ%‘ﬂf?ﬁ’@%ﬁ%?i‘geﬁd\égiﬁﬁ% B?é\t/ent the transferred marks from being

left in the adhesive @é(g{ r@cﬁ%{%@’r {Biﬂ@%‘-f??swéor%@ﬂt the adhesion between the adhesive layer
a

and the semiconductor vlv er from dropping due to the air otherwise entrapped between the adhesive
layer and the semictirthectorevaiey drante preveet aslihesiabléilnrdgibending the semiconductor chips to
the lead frames, package substrates or to other semiconductor chips and troubles in processing the
wafer. [0030] layer;

dicing the wafer to form individualized chips an d
the adhesive layer; and

hardening the part of the removable adhesive lay er
corresponding to the wafer to pick up the individua lized
chips and the adhesive layer.
[0025]

According to the method for manufacturing

semiconductor devices of the invention described ab ove,
it is possible to harden the part other than the pa rt
correspondingtothesemiconductorwafer(referred toalso

simplyas‘wafer’hereinafter)andatleastcorresp onding
tothering frame oftheremovable adhesive layera ndthe
partcorrespondingtothewaferoftheremovable ad hesive
layerstepwisetolowertheadhesivenessoftherem ovable
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According to the wafer processing film of the fourth aspect of the invention, it becomes possible to harden
the removable adhesive layer part corresponding to the ring frame, to lower the adhesive force of that part
and to release the adhesive layer from that part from the cut as the starting point. [0031] According to
the wafer processing film of the fifth aspect of the invention, it becomes possible to harden the part
corresponding to the ring frame of the removable adhesive layer by releasing the part on the outside of
the cut of the protection film and by T¢1=,=r>¥<%|)sing the removable adhesive layer at the position corresponding

|

to the ring franfd BSULHEYREFRAI RN BEFELRARRUSRESHRAER Pt is possible to IBWE%Re adhesiveness
of the part and fq rgl%ﬁéfi%e I%%‘?Sglr?dlaﬁffer @émg\%qﬁgio%ggwqggg}g to that part. [0032]
According to the method for manufacturing the semiconductor devices of the first aspect of the invention,

it is possible taaetemigie partisthrystianthe paticorespensngisstge semiconductor wafer and at least
corresponding to the ring frame of the removable adhesive layer and the part corresponding to the wafer
of the removalsieatessivbthg aesapiiskl eddbwer esadhHbsive fivredvof the removablénddhesive layer
and to change releasable positions between the adhesive layer and the removable adhesive layer.

Accordingly, itI%rBS'si?S\leetS Qggﬁé’gi%%'agsﬁaﬁ'%ﬂﬁﬁges of the semiconductor devices without
involving Iargerég%zl changes of the existing facilities.

Itis noted that because the adhesive layer and the
removable adhesive layer need not be pre-cut as for the

wafer processing film before manufacturing the

semiconductordevicesinthemethodformanufacturi ngthe
semiconductor devices of the invention described ab ove,
there exists no differenceinlevel otherwise creat edin
the part where the adhesive layer is laminated with the
removableadhesivefilmwhenthewaferprocessingf ilmis

wound in aroll as a merchandize and it becomes pos sible
to prevent the transferred marks from being left in the

adhesive layer.

Advantageous Effects of the Invention

[0027]

Accordingto the wafer processing film of the fi rst
aspect of the invention, because the removable adhe sive
layercontainstheradiationpolymerizingcompound andthe
photoinitiator, itbecomes possible to form the har dened

removable adhesive layer part and the non-hardened
removable adhesive layer part at desirable position sand

with desirable sizes and shapes by illuminating lig ht

13



It is noted that because the adhesive layer and the removable adhesive layer need not be pre-cut as for
the wafer processing film before manufacturing the semiconductor devices in the method for
manufacturing the semiconductor devices, there exists also no difference in level otherwise created in the
part where the adhesive layer is laminated with the removable adhesive film when the wafer processing
film is wound in a roll as a merchandize and it becomes possible to prevent the transferred marks from

being left in the adhesive Ia%fer. Brief Description of Drawings [0033] [FIG. 1] FIG. 1 is a section view of a
wafer processiig/ite B&y ﬁbefl)gé?thrWl}}éaimé%P NRI&NHHERE 2 is a section viewwBF Bwafer processing

film according g&tﬂéaggiﬁgglgégmm?n%ffmgrg?ﬂl&%igl‘g%r{gb 3] FIG. 3'is a diagram for explaining a
method for manufacturing a semiconductor device by using the wafer processing film of the embodiment.

[FIG. 4] FIG. 47i5 &r éfaasaifision sxiplritiing thernteshadttasrreanufacturing the semjegitiogtor device by
using the wafer processing film of the embodiment.

to the ring frame of the removable adhesive layer b y
exposing the removable adhesive layer at the positi on
correspondingtotheringframe andtolowerthe ad hesive

forcethereoftoreleasetheadhesivelayeratthe position

corresponding to that part.
Duetothat,itbecomesunnecessarytopre-cutthe

adhesive layer and the removable adhesive film into a

predeterminedshape. Asaresult,itbecomespossi bleto

prevent any transferred mark from being left in the

adhesive layer in winding the wafer processing film ina

roll as a merchandize.

Accordingly,itispossibletopreventtheadhesion

between the adhesive layer and the semiconductor wa fer
from dropping due to air otherwise entrapped betwee nthe
adhesivelayerandthe semiconductorwaferandtop revent
adhesionfailureinbondingthesemiconductorchips tothe

leadframes, packagesubstratesortoothersemicon ductor

chips and troubles in processing the wafer.

[0028]
Accordingtothewaferprocessingfilmofthese cond
aspect of the invention, it becomes possible to for m the

hardened removable adhesive layer part and the

non-hardened removable adhesive layer part at desir able

14



[FIG. 5] FIG. 5 is an outline view of a prior art wafer processing film. [FIG. 6](A) is a plan view of the prior
art wafer processing film and FIG. (B) is a section view thereof. [FIG. 7] FIG. 7 is a showing a state in
which a dicing and die bonding film is pasted with a dicing ring frame. [FIG. 8] FIG. 8 is schematic
diagram explaining a trouble of the prior art wafer processing film. Best Modes for Carrying Out the
Invention [0034] Embodiments of the present invention will be explained below with reference to the

drawings. FIG. 1 _ _ _
positions and with desirable sizes and shapes by

irradiating heat to the desirable position of the

removable adhesive layer. Therefore, itis possibl eto
harden the part corresponding to the ring frame of the
removable adhesive layer by irradiating heat to the
removableadhesivelayeratthe positioncorrespond ingto
thering frame andtolowerthe adhesive force ther eofto
release the adhesive layer at the position correspo nding
tothatpart. Then,itbecomesunnecessarytopre- cutthe
adhesive layer and the removable adhesive film into a
predeterminedshape. Asaresult,itbecomespossi bleto
prevent any transferred mark from being left in the
adhesive layer in winding the wafer processing film ina
roll as a merchandize.

Accordingly,itispossibletopreventtheadhesion
between the adhesive layer and the semiconductor wa fer
from dropping due to the air otherwise entrapped be tween
the adhesive layer and the semiconductor wafer and to
prevent adhesion failure in bonding the semiconduct or
chips tothe lead frames, package substrates or to other
semiconductorchipsandtroublesinprocessingthe wafer.
[0029]

According to the wafer processing film of the th ird
aspect of the invention, because the adhesive layer and
theremovableadhesivelayerarenotpre-cut,there exists
nodifferenceinlevelotherwisecreatedinthepar twhere
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is a section view of a wafer processing film according to the embodiment, FIG. 2 is a section view of a
wafer processing film according to a modified example of the embodiment, and FIG. 3 and FIG.4 are
diagrams for explaining a method for manufacturing a semiconductor device by using the wafer
processing film of the embodiment. [0035] [First Embodiment] Each component of a wafer processing
film of a first embodiment of the invention will be explained below in detail. As shown in FIG. 1, the wafer
processing film 10 of the first embodiment of the invention is a dicing and die bonding film 15 having a

removable adhBEVAHINASYEcdmIsdd JPTHRIEHI I aHifa FEMBYVEBIE adhesive layer 12 provided on
the base film %ﬂ%@i@@ ﬂﬂﬂqﬁiVﬁA@Yﬁé Jfﬁen\;\%igpgr(a%ggi@ﬂwble adhesive Iayerié:} . The adhesive
[ hc e t

layer 13 is not pre-cut into a shape each corresponding to a Semiconductor wafer and the removable
adhesive film }4lisa8ai pieretbingoza siapk RAsbRAPIesRPPEiNegh® a ring frame. In theheresent
embodiment, the removable adhesive film 14 and the adhesive layer 13 are laminated on the long base

film 11 like a |drayfiersed My kidfemlriessiat iilih e @thesivedart where thicknes@¥e tifferent. [0036]

Accordingly, it is possible to prevent the adhesion

between the adhesive layer and the semiconductor wa fer
from dropping due to the air otherwise entrapped be tween
the adhesive layer and the semiconductor wafer and to
prevent adhesion failure in bonding the semiconduct or
chipstothe lead frames, package substrates or to other
semiconductorchipsandtroublesinprocessingthe wafer.

[0030]

Accordingtothewaferprocessingfilmofthefo urth
aspectoftheinvention,itbecomespossibletohar denthe
removable adhesive layer part corresponding to the ring
frame, to lower the adhesive force of that part and to
release the adhesive layer fromthatpartfromthe cutas

the starting point.

[0031]

Accordingto the wafer processing film of the fi fth
aspectoftheinvention,itbecomespossibletohar denthe
part corresponding to the ring frame of the removab le
adhesivelayerbyreleasingthepartontheoutside ofthe
cut of the protection film and by exposing the remo vable
adhesive layer atthe position corresponding to the ring
frame by using the remaining part as the mask. The n, it
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When the dicing and die bonding film 15 is circulated as a merchandize, it is circulated in a market as a
wafer processing film 10 by pasting a protection film, i.e., a releasing film not shown, on the whole
surface of the dicing and die bonding film on the side of the adhesive layer 13. Now, the releasing film,
the adhesive layer 13 and the removable adhesive film 14 composed of the base film 11 and the
removable adhesive layer 12, i.e., the components of the wafer processing film 10, will be explained.

[0037] (Releasing Film) Knownreleasingfilmssuchas polyethylene-telephthalate (PET), polyethylene, and
other releasinéﬁgélaﬁé Wi G B8 21888 §5/ ARG ERALIAG At dsed for the wafer pP8d@ssing film 10.

Although a thi%ﬂgﬁeo(

to that part.
[0032]

According to the method for manufacturing the

§ i il i ifi [ned and may be se priately, it is
oreferable to b SETs S%té‘rﬁfiﬁ@%‘%{}@ &% i sherifinallyr Asling YRRREP

semiconductordevicesofthefirstaspectofthein vention,
it is possible to harden the part other than the pa rt
corresponding to the semiconductor wafer and at lea st
correspondingtotheringframe oftheremovable ad hesive
layer and the part corresponding to the wafer of th e
removable adhesive layer stepwise to lower the adhe sive
force of the removable adhesive layer and to change
releasable positions between the adhesive layer and the
removableadhesivelayer. Accordingly,itispossi bleto
makedesirabledesignchangesofthesemiconductor devices
without involving large-scale changes of the existi ng
facilities.

Itisnotedthatbecausetheadhesivelayerandthe
removable adhesive layer need not be pre-cut as for the
wafer processing film before manufacturing the
semiconductordevicesinthemethodformanufacturi ngthe
semiconductordevices,thereexistsalsonodiffere ncein
level otherwise created in the part where the adhes ive
layerislaminated with the removable adhesive film when

the wafer processing film is wound in a roll as a

merchandize and it becomes possible to prevent the
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[0038] (Adhesive Layer) The adhesive layer 13 is used after when the semiconductor wafers are
pasted and diced and in picking up individualized semiconductor chips (or referred to just as a 'chip’
hereinafter) as an adhesive. That is, the adhesive is released from the removable adhesive film 14, is
attaches to the chips and is used in fixing the chips to substrates and lead frames. Accordingly, the
adhesive layer 13 has a releasing quality capable of being released from the removable adhesive film 14
while attaching to the individualized chips. The adhesive layer 13 also has enough adhesive reliability for

adhering and i tRE eHiBatE A SUBEIRALS THIR ERHAHEE In carrying out die BFhg. [0039]

The adhesive @M@f &&Wﬁ]ﬁbﬁ%%ﬁ/\}ﬁ]g@ed and known polyimide resin, polyamide resin,
polyetherimide resin, polyamide-imide resin, polyether resin, polyester resin, polyether-imide resin,
phenoxy resin]podgjulfone resin, polyethersulfone resin, polyphenylene sulfide resin, Polyether ketone
resin, rinated polypropylene resin, acryl resin, polyurethane resin, epoxy resin, polyacrylamide resin,
melamine resitFafd biHeiGanditheisesikanyigvedifamerfieesiveseamay be used for thesauitesive layer 13.
Still more, it is preferable to add silane co Plin agent or titanium coupling agent as an additive to the
material and tﬁﬁm rﬁB&BF@'H@sH?iB@degPJ%\)/a m(???aer to intensify their adhesive strength to the chips and

lead frames. [FIG. 2] FIG. 2 is a section view of a wafer proce ssing
film according to a modified example of the embodim ent.
[FIG. 3] FIG. 3isadiagram for explaininga meth od for
manufacturing a semiconductor device by using the w afer

processing film of the embodiment.

[FIG. 4] FIG. 4 is a diagram for explaining the me thod
for manufacturing the semiconductor device by using the
wafer processing film of the embodiment.

[FIG. 5] FIG. 5is an outline view of a prior art wafer
processing film.

[FIG. 6] (A) is a plan view of the prior art wafer

processing film and FIG. (B) is a section view ther eof.
[FIG. 7] FIG. 7 is a showing a state in which a di cing
and die bonding film is pasted with a dicing ring f rame.
[FIG.8] FIG.8isschematicdiagramexplaininga trouble

of the prior art wafer processing film.
Best Modes for Carrying Out the Invention
[0034]
Embodiments of the present invention will be
explained below with reference to the drawings. FI G.1

isasectionview of awafer processing filmaccord ingto
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[0040] Although a thickness of the adhesive layer 13 is not specifically limited, it is preferable to be 5
to 100 m in general. The adhesive layer 13 of the wafer processing film 10 of the embodiment is
laminated on the whole surface of the removable adhesive layer 12 of the removable adhesive film 14,
isnot pre-cut into a shape corresponding to a shape of the semiconductor wafer and others and is
provided with a cut 13a disposed at position on the outside at least from a position corresponding to the
semiconductor wafer and on the inside from a paosition corresponding to a ring frame. Although the cut

13a may be proVidel 20 PPERheriSnifelSaAd SEHA LA P BLBLESS the ring frame are positioned when
the ring frame | (P@eségmg#f}ﬂrﬁ%&g’@riﬁﬁ’dqwdae%?ﬂi% qg)rggﬂwel%\fer 13 at the positign.corresponding to
an outer circumference of the semicondtctor watfer in t(E]e present embodiment. [0041 Accordingly, it
becomes possiit tallaveeit tha adhiesive derge of reraey ahieypaihesfye layer part by hardening the
removable adhesive layer part formed under the adhesive layer part at the part outside from the cut 13a
of the adhesiveXajeiniidaadethslddes theridiastivinayese R fe@mndiethardened part @f the removable
adhesive layer 12_fror§ the cut 13a as {;a startinggoint P?fore fi%ing the ring frame to the removable
adhesive Iayeldfé(.'(ffei KR EhHISYRES B AFE RN B3 TelliRRd above provided at the position
correspondingdg, gy RHtg circumference of the semiconductor wafer, it is also possible to provide cuts at
the position corresponding to the inner and outer circumference of the ring frame to harden the removable
adhesive layef@asat the position corresponding to the ring frame and to release the part corresponding

to the ring frame of the adhesive layer 13 from the removable adhesive layer 12.
[First Embodiment]

Eachcomponentofawaferprocessingfilmofaf irst
embodiment of the invention will be explained below in
detail. AsshowninFIG.1,thewaferprocessingf ilm 10
of the first embodiment of the invention is a dicin g and
die bonding film 15 having a removable adhesive fil m 14
composedofabasefilm1llandaremovable adhesive layer
12 provided on the base film 11 and an adhesive lay erl13
providedontheremovableadhesivelayerl2. Thea dhesive
layer 13 is not pre-cut into a shape each correspon ding
to a semiconductor wafer and the removable adhesive film
l4isnotpre-cutintoashapeeachcorrespondingt oaring
frame. Inthepresentembodiment,theremovablead hesive
flml4andtheadhesivelayerl3arelaminatedon thelong
basefilmlllikealongfilmandthewaferprocess ingfilm
10 has no part where thickness is different.

[0036]

Whenthedicinganddiebondingfilm15iscircu lated

as amerchandize, itis circulated in amarketas a wafer
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[0042] As a result, it becomes possible to form the wafer processing film in which the adhesive layer
13 lies at the part where the semiconductor wafer is pasted, no adhesive layer lies at the part where the
dicing ring frame is pasted and only the removable adhesive film 14 lies there. [0043] (Removable
adhesive film) The removable adhesive film 14 of the present embodiment is what the removable
adhesive layer 12 is provided on the base film 11. The removable adhesive film 14 has an enough
adhesive force so as not tg release the wafer in dlcma the wafer and a low adhesive force so as to be

able to releasé’fﬂé%?ﬁbggré'ga AP Bt BERERIPLSETAP 18T bicking up the chips &fte? dicing. To that
end, the remoygp_:l%] eﬁmg }@?004 t}bq]r M@@%a&rﬁ;yg BF'@ 14 contains a radjgtion polymerizing

compound and a photoinitiato Altho ny prior art known materials may be used as the
base film 11 otiibe ey aidesadieaty & b A 4hweittiadet ootspegifierestriction, it is preferable to use

layer13. Now,thereleasingfilm,the adhesivela yerl3
and the removable adhesive film 14 composed of the base
film 11 and the removable adhesive layer 12, i.e., the

components of the wafer processing film 10, will be
explained.
[0037]
(Releasing Film)
Known releasing films such as
polyethylene-telephthalate (PET), polyethylene, and
other releasing-treated films may be used for the
releasing film used for the wafer processing film 1 0.
Although a thickness of the releasing film is not
specifically defined and may be setappropriately, itis
preferable to be 25 to 50 pm.
[0038]
(Adhesive Layer)

The adhesive layer 13 is used after when the

semiconductor wafers are pasted and diced and in pi cking
upindividualizedsemiconductorchips(orreferred tojust

as a ‘chip’ hereinafter) as an adhesive. That is, the
adhesiveisreleasedfromtheremovable adhesivefi Im 14,
is attaches to the chips and is used in fixing the chips
tosubstratesandleadframes. Accordingly,thead hesive
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materials having radio-translucency because the removable adhesive layer 12 of the removable adhesive
film 14 of the embodiment contains the radiation-hardening radiation-polymerizing compound. [0045]

As its material, it is possible to enumerate polyethylene,polypropylene,ethylene-propylene
copolymer,polybutene-1,poly-4-methylpentene-1, ethylene-vinylacetatecopolymer,ethylene-methyl
acrylate copolymer, ethylene-acrylate copolymer, homopolymer or copolymer or their mixture of U-olefine
such as ionomer,é)rolgurethane, stylene-ethylene-butene qr pentene copolymer, thermoplastic elastomer

such as polyar@¥e’ p3lBP ESBIRFHEO IHA HGARRRIFQBF B mple. The base fili$#5Rdy be a mixture of
those two or ”}%ﬁq??ﬁet?éﬁl ?é:g%ql] E’[ﬁ'%q?ﬁﬁ% AR ALY, &e what they are g@%e-layered or
e base

multi-layered. Although a thickness of ilm 11 is not specifically limited and may be appropriately

set, it is preferpide/t@rgi28doch@OsN. The adhesive layer 13 also h as
enough adhesive reliability for adhering and fixing the
chips to the substrates and lead frames in carrying out
die boding.
[0039]

Theadhesivelayerl3iswhatadhesiveisfilmed and
known polyimide resin, polyamide resin, polyetherim ide
resin,polyamide-imideresin, polyetherresin, poly ester
resin, polyether-imideresin, phenoxyresin, polysu Ifone
resin, polyethersulfone resin, polyphenylene sulfid e
resin, Polyether ketone resin, rinated polypropylen e

resin, acryl resin, polyurethane resin, epoxy resin ,

polyacrylamide resin, melamine resin and other and their
mixture used for adhesives may be used for the adhe sive
layer 13. Still more, it is preferable to add sila ne
coupling agent or titanium coupling agent as an add itive
tothematerialandtheirmixturedescribedabovei norder
tointensifytheiradhesivestrengthtothechipsa ndlead
frames.

[0040]

Althoughathicknessoftheadhesivelayer13is not
specifically limited, itis preferabletobe 5to 1 00 um
ingeneral. Theadhesivelayerl3ofthewaferpro cessing
filml10oftheembodimentislaminatedonthewhole surface
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[0046] The resin used for the removable adhesive layer 12 of the removable adhesive layer 12 is not
specifically limited and known chlorinated polypropylene resin, acryl resin, polyester resin, polyurethane
resin, epoxy resin and others that are used for removable adhesive agents. [0047] It is preferable to
modify the removable adhesive agent by appropriately blending acryl adhesive agent, radiation
polymerizing compound, photoinitiator, hardening agent and other to the resin of the removable adhesive
layer 12. The resin of the removable adhesive Iager 12 of the present embodiment contains the radiation

polymerizing BBBuAE PRSI GTNE H¥EIA¥E iRk 1BTeKMPYARKSe the removable adhesive
I 12 f e e ) blending the radiati o
ayer rom 8@%%ﬂﬁ]@ggﬁﬁé’?ﬁyﬁg@ﬁ@gﬁ%%@gggy ending the ra @égvgqjﬁﬂgmenzmg

compound in the removable ugh a thickness of the remova dhesive layer 12
is not specificalydigntgsas: ieaydirisehapptopraitly.dhis preéeble to be 5 to 30 ny. [9048] As the
radiation polymerizing compound, it is possible to apply, for example, trimethylolpropane

triacrylate, peni@migeiotitiepustdadisposedatpositiononthe outside
at least from a position corresponding to the
semiconductor wafer and on the inside from a positi on
corresponding to aring frame. Althoughthe cut 13 a may
be provided at part where inner and outer circumfer ences
of the ring frame are positioned when the ring fram eis
pasted, the cut 13ais provided on the adhesive lay er13
at the position corresponding to an outer circumfer ence
of the semiconductor wafer in the present embodimen t.
[0041]

Accordingly, it becomes possible to lower the

adhesive force of removable adhesive layer part by
hardening the removable adhesive layer part formed under
the adhesive layer part at the part outside from th e cut
13a of the adhesive layer 13 and to release the adh esive
layer 13fromthe hardened partoftheremovable ad hesive
layerl2fromthecutl3aasastartingpointbefor efixing
thering frame totheremovable adhesive layer12. Itis
notedthatinsteadofthecutl3adescribedabovep rovided
atthe position corresponding to the outer circumfe rence
ofthesemiconductorwafer,itisalsopossibleto provide
cutsatthe positioncorrespondingtotheinnerand outer
circumference of the ring frame to harden the remov able
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Pentaerythritoltetraacrylate,dipentaerythritol monohydroxypentaacrylate,dipentaerythritol hexaacrylate,
1,4-butylene glycol diacrylate, 1,6 hexanediol diacrylate, polyethylene glycol diacrylate, oligoester acrylate
and others. [0049] Beside the acrylate compounds described above, it is also possible to use
urethane acrylate oligomer. The urethane acrylate oligomer may be obtained by reacting
isocyanate-terminated urethane prepolymer obtained by reacting a polyester or polyether type polyol
compound with a polyvalent isoc%anate compound (e.g.

adhesive layer part at the position corregsbonding t othe
ring frame and to release the part corresponding to the
ring frame of the adhesive layer 13 from the remova ble
adhesive layer 12.

[0042]

As a result, it becomes possible to form the waf er
processingfilminwhichtheadhesivelayerl13lies atthe
partwherethe semiconductorwaferispasted,noad hesive
layerliesatthepartwherethedicingringframe ispasted
and only the removable adhesive film 14 lies there.

[0043]
(Removable adhesive film)

The removable adhesive film 14 of the present
embodiment is what the removable adhesive layer 12 is
providedonthebasefilml1ll. Theremovableadhesi vefilm
14 has an enough adhesive force so as not to releas e the
wafer in dicing the wafer and a low adhesive force so as
tobe abletoreleasethe chipsreadily fromthe ad hesive
layer 13 in picking up the chips after dicing. To that
end, the removable adhesive layer 12 of the removab le
adhesive film 14 contains a radiation polymerizing
compound and a photoinitiator.

[0044]

Although any prior art known materials may be us ed
as the base film 11 of the removable adhesive film 14
without no specific restriction, itis preferable t ouse
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2,4-tolylenediisocyanate, 2,6-tolylenediisocyanate, 1,3-xylylene diisocyanate, 1,4-xylylene diisocyanate,
diphenyl-methane 4,4-diisocyanate and others) with acrylate or methacrylate having hydroxyl group (e.g.,
2-hydroxyethyl crylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl
methacrylate, polyethylene glycol acrylate, polyethylene glycol methacrylate and others). It is noted that a
mixture of two or more resins selected from the above may be used for the removable adhesive layer 12.
[0050] The resin of the remaovable adhesive layer 12 of the present embodiment contains the

photoinitiator. W%@ﬁﬂﬁi‘ﬁ%ﬁﬂ%%@?%\‘%%ﬁﬁéfﬂ%??ﬂﬁ@faleés{ﬁpqunds such a®%3@$ydroxyethoxy)
phenyl (2-hydroxyel)oxys ﬂ?ﬁ’)ﬂ@th@é‘g}ﬁovgm@é%%w&{ 1YV-dimethylacetopfiengne,
1- hydroxycyclo

2-methy-2-hydroxypropiophenone an hexyl phenyl ketone; acetophenone-based
compounds sugih igsdnethyeseinphenongddidimeihoxyidg

phenylacetophenone,2,2-diethoxyacetophenoneand
radiation-polymerizing compound.
[0045]
As its material, it is possible to enumerate
polyethylene, polypropylene, ethylene-propylene
copolymer, polybutene-1, poly-4-methylpentene-1,
ethylene-vinyl acetate copolymer, ethylene-methyl
acrylate  copolymer, ethylene-acrylate copolymer,
homopolymer or copolymer or their mixture of a-olefine

suchasionomer,polyurethane,stylene-ethylene-but eneor

pentene copolymer, thermoplastic elastomer such as

polyamide-polyolcopolymerandtheirmixtureforex ample.
The base film 11 may be a mixture of those two or m ore
materials selected from these groups or may be what they
are single-layered or multi-layered. Although a
thicknessofthe basefilm1lisnotspecificallyl imited
and may be appropriately set, it is preferable to b e 50
to 200pum.

[0046]

The resin used for the removable adhesive layer 12
of the removable adhesive layer 12 is not specifica Iy
limited and known chlorinated polypropyleneresin, acryl
resin, polyester resin, polyurethane resin, epoxy r esin
and others that are used for removable adhesive age nts.
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2-methyl-1-[4-(methylthio)-phenyl]-2-morpholino propane-1; benzoin ether compounds such as benzoin
ethyl ether, benzoin isopropyl ether and anisoin methyl ether; ketal compounds such as benzyl dimethyl
ketal; aromatic sulfonyl chloride compounds such as naphthalene sulfonyl chloride; photoactiveoxime
compounds such as 1-phenon-1, 1-propanedione-2-(o-ethoxycarbonyl) oxime; benzophenone
compounds such as benzophenone, benzoylbenzoic acid and 3,3'-dimethyl-4-4 methoxybenzophenone;
thioxanthone compounds such as thioxanthone, 2-chloro thioxanthone, 2-methyl thioxanthone,
2,4-dimethyl tHRY mhone, isopropylthioxanthone,2,4-dichlorothioxanthone,

2,4-diethylthioxanthﬂq(§ e‘}'acgﬁoﬂf(?ﬁghcj i pgm%wggmgmne;halogenatedkeéone;

acylphosphinoxide, acylphosphotonate and others. A blending quantity of these photoinitiators is

preferable to beg@ A b9 P9 AakES JoblOAdTIRE S payisefRAiE agealymer. t,
radiation  polymerizing compound, photoinitiator,
hardening agent and other to the resin of the remov able
adhesive layer 12. The resin of the removable adhe sive
layer12ofthe presentembodimentcontainstherad iation
polymerizingcompound. Accordingly,itbecomespos sible
to readily release the removable adhesive layer 12 from
the adhesive layer 13 by radiation hardening by ble nding
the radiation polymerizing compound in the removabl e
adhesivelayer12. Althoughathicknessoftherem ovable
adhesive layer 12 is not specifically limited and m ay be
set appropriately, it is preferable to be 5 to 30 p m.
[0048]

As the radiation polymerizing compound, it is

possible to apply, for example, trimethylolpropane

triacrylate, pentaerythritol triacrylate,
Pentaerythritol tetraacrylate, dipentaerythritol
monohydroxy pentaacrylate, dipentaerythritol

hexaacrylate, 1,4-butylene glycol diacrylate, 1,6
hexanediol diacrylate, polyethylene glycol diacryla te,
oligoester acrylate and others.
[0049]
Beside the acrylate compounds described above, i t

is also possible to use urethane acrylate oligomer. The
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[0051] Since the removable adhesive layer 12 contains the radiation polymerizing compound and the
photoinitiator, it becomes possible to form a hardened part of the removable adhesive layer 12 and a
non-hardened part of the removable adhesive layer 12 at desirable positions with desirable sizes and
shapes by selecting a range to which light is illuminated. Accordingly, because it is possible to form the
hardened part of the removable adhesive layer 12 stepwise, light is illuminated to a part outside of the
ring frame of the removable adhesiveqlfaﬁ/er 12 in pastiré%the ring frame to the removable adhesive layer

12 to lower the' 5@l Geaore@ s Hig raﬂ@¥o%l89 ks SOhERAA 1ayer 13. Asa |.’89ult, because it
becomes unn‘?&Sﬁ?ﬁWatt% Rég'rﬁHHtE!@oaﬁgﬁﬁ%‘é% éa)gq%?)%@%pw%lg?gpf?@ble adhesive filrg, 14 covering the

;
adhesive layer 13 into a predetermined shape and there exists no difference in level othérwise generated

at the part wheeaththgdhesueekreerck3psiantieatgthwigvthelresrpable adhesive film ddfagwhen the wafer
processing film 10 is wound in a roll as a merchandize, it is possible to prevent transferred marks
otherwise gen®fidbed i the RRINEsies tayelSDRYGdHied EXaPPUNEf Fir®-Bmbodiment]

2,4-tolylenediisocyanate, 2,6-tolylenediisocyanate,
1,3-xylylene diisocyanate, 1,4-xylylene diisocyanat e,
diphenyl -methane 4,4-diisocyanate and others) with
acrylate or methacrylate having hydroxyl group (e.g O
2-hydroxyethyl crylate, 2-hydroxyethyl methacrylate ,
2-hydroxypropyl acrylate, 2-hydroxypropyl methacryl ate,
polyethylene glycol acrylate, polyethylene glycol
methacrylate and others). Itis noted that a mixtu re of
twoormoreresinsselectedfromtheabovemaybeu sedfor
the removable adhesive layer 12.
[0050]

Theresinoftheremovableadhesivelayer12ofthe
present embodiment contains the photoinitiator. Th e
photoinitiatormaybe,forexample, a-ketolcompoundssuch
as 4-(2-hydroxyethoxy) phenyl
(2-hydroxyethoxy-2-propyl) ketone, o-hydroxyethoxy- a,
o’-dimethylacetophenone,
2-methy-2-hydroxypropiophenone and 1- hydroxycycloh exyl
phenyl ketone; acetophenone-based compounds such as
methoxy acetophenone, 2,2- dimethoxy-2-
phenylacetophenone, 2,2-diethoxy acetophenone and
2-methyl-1-[4-(methylthio)-phenyl]-2-morpholino
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[0052] As shown in FIG. 2, a wafer processing film 50 of an exemplary modification of the first
embodiment is provided with a releasable protection film 17 on the whole surface of the adhesive layer 13
of the wafer processing film 10 (see FIG. 1) of the first embodiment. Specifically, the protection film 17 is
provided on the adhesive layer 13' of the dicing and die bonding film 15" having the removable adhesive
film 14 composed of the base film 11 and the removable adhesive layer 12 provided on the base film 11
and the adhesive layer 13' provided on the removable adhesive layer 12. The protection film 17 has a

radiation shiel®RPBRSp&rt) SFRE BRHREHEATMS YPIRUSRESENZY formed corre§®ding to the ring
frame. While t}é?hCéth, g,gﬁ av; Qgé]%mg%rﬁgpgﬁg\éﬁ{ysgﬁpmgﬁlvl gre the inner and QHLgE circumferences of
n the ring

the ring frame are located whe rame Is pasted, it may be formed only at part where the inner

circumferencelgdgcaietlp d herIhesivad )i 243’ dsnadsnyneyieedygih a cut 13b formgglat the position
corresponding to the cut 17a of the protection film 17. [0053] Since the protection film 17 having the
radiation shiel@domsevgr irickia koY 118 Soehes berbEpyediagub the ring framedeyéleasably pasted
on the surface‘é(ﬁf&the adhesive Iaxéer 13' as describe abo%e, it becomes possible to sensitize and to

harden only th QHdsH HCrRGY %?é‘%ﬁ%%f@@?é&/ SPAE ?r%%b%th%ling to the ringrwgﬁjre by exposing the
wafer processifq)f' a?%é‘fb‘?{e@i@&?‘-ig&U]@PQ(BBEQT%QWE?H@HJB%%? correspondigg,f the ring frame.

Thus, the adhesive torce of the hardened part can be weakened. Accordingly, the adhesive layer part

located on thequarnipshose adbasieehionce heieakenpd wasylisereieasaditiom the cut k3las a starting

point. Therefore, it become unnecessary to pre-cut the removable adhesive film 14 and the adhesive

layer 13' into a3ppediteetiined-$hap® erxox ¥BSOk OGP RepeSsible tHipraiORgnsferred marks from being

left in the adhesive layer 13’ in winding the wafer prgtciﬁ\sgjn film 50 irQ‘. a roll as a merchandize. Still more,
AferRiSe

because it is N6t NES %?ystlbcaag?et 8%8(3'?1935( tEé‘B&ﬁQ{ @/ prepared aftep?eleasing the
protection film L ¢, §RGEOMARRAFTIA L0 CubmamAtAd PIRAICHPMGRELS. [0054]

isopropyl thioxanthone, 2,4-dichloro thioxanthone,
2,4-diethyl thioxanthone and 2,4-diisopropyl
thioxanthone; camphorquinone; halogenated Kketone;

acylphosphinoxide, acylphosphotonate and others. A

blending guantity ofthese photoinitiatorsis prefe rable
to be 0.01 to 5 mass parts to 100 mass parts of acr ylic
copolymer.
[0051]

Since the removable adhesive layer 12 contains t he
radiation polymerizing compound and the photoinitia tor,

it becomes possible to form a hardened part of the

removableadhesivelayerl2andanon-hardenedpart ofthe
removable adhesive layer 12 at desirable positions with
desirable sizes and shapes by selecting a range to which

light is illuminated. Accordingly, because it is

possible to form the hardened part of the removable
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It is noted that the adhesive layer 13', i.e., the component, of the wafer processing film 50 may be made
of the same material with the adhesive layer 13 used in the wafer processing film 10 described above and
the removable adhesive film 14 used in the wafer processing film 50 may be made of the same material
with the removable adhesive film 14 used in the wafer processing film 10. [0055] (Protection Film)
Knownreleasing-treatedfilmssuchas polyethylene-telephthalate (PET), polyethylene and other films may
be used for the&)rote,ction film 17 used for the wafer processing film 50 as long as it has the radiation

shielding prop@H) SAIMRIAYRd ilKRWSCoHBIE ISFBHEBIRAHEMICL7 is not specifically?@&fihed and may be set
appropriately, gﬁ%ﬁ)&%fgfﬁ%erﬁ(f TSRS ngWJpe,LQ(gégﬂ)l ad %qog the films having | erpdiation shielding
property, a film having ultravio gt s%ie? Ing quality mayebe a film molded from a thermoplastic resin
composition whes@ mastiagrapeneny Bahesmeplasiie rrsialsechddseacrylic resin, fluorine resin, vinyl
chloride resin and the like and in which ultraviolet absorber is added and kneaded. Although the
thermoplastic fe¥giskiskul o efi¢hagif eshitseddstab @@ ifove may be used sdlélioor as a
combination of t\{vo or more re@sins, it is}PreferabIe to use the@ac%/ﬁc resin and fluorine resin in order to

i ¢

assure excellefi GRIEHEEBSUESILE 18 rl&ﬁg éérﬁ)ﬂeéf‘ﬂhw e Esacrylic resin and flBidkine resin may be

solely used regpedively 3 1BR% (&I ed IRCRMNRLARe sive layer 1 3and

theremovableadhesivefilml4coveringtheadhesiv elayer

13 into a predetermined shape and there exists no

differenceinlevelotherwisegeneratedatthe part where
the adhesive layer 13 is laminated with the removab le
adhesivefilml4whenthewaferprocessingfilm10 iswound

in a roll as a merchandize, it is possible to preve nt
transferred marks otherwise generated in the adhesi ve
layer 13.

[Modified Example of First Embodiment]

[0052]

As shown in FIG. 2, a wafer processing film 50 o f
an exemplary modification of the first embodiment i s
providedwithareleasableprotectionfilml17onth ewhole
surface of the adhesive layer 13 of the wafer proce ssing
film10(seeFIG.1)ofthefirstembodiment. Spec ifically,
the protection film 17 is provided on the adhesive layer
13’ of the dicing and die bonding film 15" having t he
removable adhesive film 14 composed of the base fil m1l
and the removable adhesive layer 12 provided on the base

film 11 and the adhesive layer 13’ provided on the
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[0057] Although the ultraviolet absorber described above is not specifically defined, benzophenone
ultraviolet absorbers,benzotriazoleultravioletabsorbers, cyanoacrylate ultraviolet absorbers and the like
may be suitably used. Those ultraviolet absorbers may be used solely or in combination of two or more
absorbers. [Second Embodiment] [0058] Similarly to the wafer processing film 10 (see FIG. 1) of the
first embodiment of the invention, a wafer processing film of a second embodiment of the invention has a
removable adhesive film (corresponds to reference numeral 14 in FIG. 1) composed of a base film

(corresponds S ARMBRIF PENCENS 'BYVERd & rERREMIBLUMEL Yayer (corresponds¥®Shumeral 12 in
FIG. 1) provided oR: e esi esponds to numeral 13 in FG. 1) provided
on the remova Ireggﬂg%?\?gﬁa{/lgrﬂ@t%grgrﬁggéEf:}e{%aﬁﬁcgg\%qeﬂgiﬁ]nﬁ Fa)md adhesive layer aﬁ ﬂ)t pre-cut into

shapes correspas@ire s atrine feame @oek respavenngustaewater. The adhesive faygrels provided with a
cut at position corresponding to the inner circumference of the ring frame.

Whilethecutl7amaybeformedrespectivelyatpar tswhere
the inner and outer circumferences of the ring fram eare
located when the ring frame is pasted, it may be fo rmed
onlyatpartwheretheinnercircumferenceislocat ed. The
adhesive layer 13’isalsoprovided withacut13b formed

at the position corresponding to the cut 17a of the

protection film 17.

[0053]

Since the protection film 17 having the radiatio n
shielding property and the cut 17a formed correspon ding
to the ring frame is releasably pasted on the surfa ce of
the adhesive layer 13’ as described above, it becom es
possible to sensitize and to harden only the parto fthe
removable adhesive layer 12 corresponding to the ri ng
frame by exposing the wafer processing film 50 afte r
releasingthepartoftheprotectionfilml7corres ponding

to the ring frame. Thus, the adhesive force of the

hardenedpartcanbeweakened. Accordingly,thead hesive
layer part located on the part whose adhesive force is
weakened can be released from the cut 13b as a star ting
point. Therefore, it become unnecessary to pre-cut the
removableadhesivefilml4andtheadhesivelayerl 3’into

a predetermined shape. As a result, it is possible to
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A difference between the wafer processing film of the second embodiment of the invention and the wafer
processing film 10 of the first embodiment of the invention is that while the removable adhesive layer 12
of the removable adhesive film 14 of the wafer processing film 10 of the first embodiment contains the
radiation polymerizing compound and the photoinitiator, the removable adhesive layer of the removable
adhesive film of the wafer processing film of the second embodiment contains a thermal polymerizing
compound, instead of the radiation ol}l%‘rnerizin%icompo_und and the photoinitiator. Because the

removable adfPé&\?%’]&S@PéﬁH@ 585%9 G %l P he adcond embodiment%ﬂféﬁns the thermal
polymerizing c&rygﬂ@%%Mgﬁﬁ@ggﬁg@é}g&&%&ﬁ Qﬁxﬁg%wlhere the removableg%qgﬂswe layer is

hardened and is'not hardene rable positions and with desirable sizes and shapes by selecting a
range to whichabaah és dradigitesl. DOHore, bdn@sdingiotiddecomes possible teéygatpe part where the
removable adhesive layer is hardened stepwise also in the case of the wafer processing film of the
second emboditRaftesiitaly toaslecthsevustheenaratgieeisnigdiim 10 of the firgftghbodiment of the

invention. Then, the ring frame may be pasted to the removable adhesive layer by ifradiating heat to a
part outside ofrmgqﬁiﬂ‘?ré}ﬂ@ rd)ftﬁﬁ;}'/'f)é}ﬁ%%ﬁe 'éBﬁ@&WPa%F%blower the adhesivJ%?ce of that part and

by releasing thg, adhesiye layes ﬁ%%[n%ﬂﬂh it hgeomes unnecessary to pre-cut the adhesive layer and the
removable adhesive film covering the adhesive layer into the predetermined shape, so that no difference
in level otherwjge gnerated in the part where the adhesive layer is laminated with the removable
adhesive film exists when the wafer processing film is wound in a roll as a merchandize and thus it
becomes possible tdt prerigctiaasidiecritesReciiantbaditg i€t ih the adhesive layer. [0080] The
thermo-polymerizin comgo%nhd may be what islgo m ged by heat such as those compounds having a
functional grOLﬁS) i %)9 %W%%L%?ﬁgﬁﬁbyg g‘BLe% H?&%h)éwow group, hydrao ?/P roup, carboxyl
group, isocyanyiate, growbsAAINg 8NP AMiLe A RURAAY ghsss These compoupds may be used
solely or in combination of two or more groups. It is noted that the compound which is hardened by heat,
which drops theafdhpsive fcsiag Hinth® basdeined patvafdhe tiegnevable adhesive lageadre which can be
released between the adhesive layer and the removable adhesive layer is used by taking heat resistance
of the wafer prdeBgsing film ke eofsideanaie[dugeessing film 50 may

be made of the same material with the removable adh esive
film 14 used in the wafer processing film 10.
[0055]

(Protection Film)

Known releasing-treated films such as
polyethylene-telephthalate (PET),polyethyleneand other
films may be used for the protection film 17 used f orthe
wafer processing film 50 as long as it has the radi ation

shielding property. Although a thickness of the

protectionfilm17isnotspecifically definedand may be
set appropriately, it is preferable to be 25 to 50 pm.
[0056]

Among the films having the radiation shielding

property,afilmhavingultravioletshieldingquali tymay
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It is noted that a modified example of the second embodiment similar to the modified example of the first
embodiment can be applied also in the second embodiment of the invention. [Method for Manufacturing
Semiconductor Devices] [0062] A method for manufacturing semiconductor devices by using the
wafer processing film 10 of the first embodiment will be explained with reference to FIGs. 3 and 4. FIGs. 3
and 4 are diagrams explaining the method for manufacturing the semiconductor devices by using the
wafer processing film 10 of the first embodiment. FIG. S%A) is a section view of the wafer processing film

showing a stal%qr?\m{f(‘:ﬁ‘l‘ﬁ'é]?éilé%fgi‘ﬁﬁ ﬁﬂﬂff&oiglﬁagfebe Wtﬁ@fﬂﬂﬂé‘sive layer 13, FI_G‘;'P@(S) is a section
view of a Wafe\gvﬂlag gh \%ﬂ{eE Qﬁqggﬁgiqg Tﬁqﬁé‘ﬂW&gﬁaﬁsﬁ@tﬁe@\ Hv?alaﬁh%gvaf.er W is pasted on the wafer
C of the waf

processing film, FIG. 3(C) is a section view er and the wafer processing film showing a state in
which a part ohihgliemiableu adhesiysifayenylcisl batenasand the adhesive layer gndthe hardened
removable adhesive layer part 12a is released, FIG. 3(D) is a section view of the wafer and the wafer
processing filnthshbligneng statehis whitia viel eiEe e &y kiided addedG. 3(E) is a sectionaiéw of the wafer

and the wafer processing f'IE] sfé?éwwsg Estate in which the part of the removable adhesive layer 12b at
position corres%b‘?ﬂﬁf‘? 1o HBWSRR IS HAr ARy astic FRRHR ma .aE(A) is a section ViB& of the wafer and

the wafer procgﬁ'ﬁngi}Hbéhgwi%gx&g%@dir&%}j@@ﬁ%@, Egé)tfﬁggaogg@m film to which the diced wafer is

pasted is mounted on an expanding device and FIG. 4(B) is a section view of the wafer and the wafer

processing filna atieffiamgoexppndedr [B068}esins, it is preferab le to
usetheacrylicresinandfluorineresininordert oassure
excellent weather resistance for a long period of t ime.
The acrylic resin and fluorine resin may be solely used

respectively or may be used in combination.

[0057]

Althoughtheultravioletabsorberdescribedabove
is not specifically defined, benzophenone ultraviol et
absorbers, benzotriazole ultraviolet absorbers,
cyanoacrylate ultraviolet absorbers and the like ma y be
suitably used. Those ultraviolet absorbers may be used

solely or in combination of two or more absorbers.
[Second Embodiment]
[0058]
Similarly to the wafer processing film 10 (see FIG. 1)

of the first embodiment of the invention, a wafer

processing film of a second embodiment of the inven tion

has a removable adhesive film (corresponds to refer ence
numerall4inFIG.1)composedofabasefilm(corr esponds
to numeral 11 in FIG. 1) and a removable adhesive | ayer
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(Preparation Step) As shown in FIG. 3(A), there is prepared the wafer processing film in which the
releasing film 16 is pasted, from the side of the adhesive layer 13, on the dicing and die bonding film 15
having the removable adhesive film 14 composed of the base film 11 and the removable adhesive layer
12 provided on the base film 11 and the adhesive layer 13 having the cut 13a formed into a shape
corresponding to an outer circumference of a semiconductor wafer. Because the adhesive layer 13 and
others are not pre-cut, there exists no difference in level otherwise created at the part where the

adhesive layet 92'[€ RRAMRLAWITRETH 1N DL RIALYGE A 14 when the waftit {#6€essing film is
wound in a rol; iy ﬁtmqusg\/\é(l' & 5{5@% ;]edgqgi grwg; 6. Thus, itis posiigk-ﬁ to prevent
transferred ma}ﬁi1 ?rom%belng left inrt]ﬁg aghesivg}%yer 13. 0064]3?Pasting Step) Nlext, as shown in
FIG. 3(3), the mlgasing fividédsopesied &om\te svaleh gspeessing film and the adhespylayer 13 of the
dicing and die bonding film 15 is pasted with aback surface of a semiconductor wafer W. It is noted that in
the following stepo tad leag hesheediinaaadadrsiiebricricitoe Wadfer W are not cobk&yged while pasting with

the long dicing and die bondincg film 15. Rather, it is preferak])cle to dice the dicing and die bonding film 15
along the outel ERc tRRRERceSOf Eﬁé&ﬂ{bdffh%ef%o Pefdr¥or %Fpa%‘i’iﬂg the ring frame 20 in conveying

irradiated.
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one set each Qfdhe i [BHRIANIrRE RATBICARILGIN RIS YY individually. ity
acutatpositioncorrespondingtotheinnercircum ference
of the ring frame.

Adifference betweenthe wafer processing film of

the second embodiment of the invention and the wafe r
processingfilml0ofthefirstembodimentofthei nvention
is that while the removable adhesive layer 12 of th e
removable adhesive film 14 of the wafer processing film
10 of the first embodiment contains the radiation
polymerizing compound and the photoinitiator, the
removable adhesive layer of the removable adhesive film
of the wafer processing film of the second embodime nt
contains athermal polymerizing compound, instead o fthe
radiation polymerizing compound and the photoinitia tor.
Because the removable adhesive layer of the wafer
processing film of the second embodiment contains t he
thermalpolymerizingcompound,itbecomespossible toform
parts where the removable adhesive layeris hardene d and
isnothardenedatdesirable positionsandwithdes irable
sizes and shapes by selecting a range to which heat is



[0065] (First Ultraviolet Irradiating Step) Next, ultraviolet rays having a wavelength to which the
photoinitiator contained in the removable adhesive layer 12 reacts are irradiated to harden the removable
adhesive layer part 12a other than the part corresponding to the semiconductor wafer W among the
removable adhesive layer 12. If the ultraviolet rays are irradiated from above the dicing and die bonding
film 15, i.e., from the side in which the semiconductor wafer W is pasted, at this time, the semiconductor
wafer W becomes a mask and the ultraviolet rays are irradiated to the removable adhesive layer part 12a
other than the [ﬁgr?%brresponding to the semiconductor wafer W. Then, as a result of dropping the

adhesive force of theAg%qqﬁ%%g%rEg%%?geﬂ&%@og%% t[rﬁ%rbtgle part corresponding to the
y adhesive

semiconductor wafer W, on ayer 13 above the hardened removable adhesive layer part

12a can be relgaged framdhtotidblSaphewned ayethe adhesivedayepl3 as a startingypgint as shown in
FIG. 3(C). [0066] (Dicing Step)

alsointhecaseofthewaferprocessingfilmofth esecond
embodiment, similarlytothe case ofthewaferproc essing
film 10 of the first embodiment of the invention. Then,
the ring frame may be pasted to the removable adhes ive
layer by irradiating heat to a part outside of the ring
frameoftheremovableadhesivelayertolowerthe adhesive
force of that part and by releasing the adhesive la yer.
Asaresult,itbecomesunnecessarytopre-cutthe adhesive

layer and the removable adhesive film covering the

adhesive layer into the predetermined shape, so tha tno
differenceinlevelotherwisegeneratedinthe part where
the adhesive layer is laminated with the removable

adhesive film exists when the wafer processing film is
wound in a roll as a merchandize and thus it become S
possible to preventtransferred marks from being le ftin
the adhesive layer.

[0060]

The thermo-polymerizing compound may be what is
polymerized by heat such as those compounds having a
functionalgroupsuchasaglycidylgroup,acryloyl group,
methacryloyl group, hydroxyl group, carboxyl group,
isocyanurategroups,aminogroup,amidegroupando thers.

These compounds may be used solely or in combinatio n of
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Next, as shown in FIG. 3(D), the ring frame 20 is pasted with the outer circumference part of the wafer
processing film, i.e., the removable adhesive layer part 12a whose adhesive force is lowered, by utilizing
the remaining adhesive force and by applying pressure. Then, the semiconductor wafer Was well as the
adhesive layer 13 are mechanically diced by using a dicing blade not shown to divide into a plurality of
semiconductor chips C. [0067] (Second Ultraviolet Irradiating Step) Then, as shown in FIG. 3(E),
ultraviolet rays are irradiated to the removable adhesive layer part 12b correspondipr‘\&]_to the position of

the wafer whichVRAY BT GART inth'SHROHRIHNAF B1SERIBARNE or chips C from thE'fflierneath of the
dicing and dieigﬂr&q%@%%é‘%ﬁ?w R mgéggm(é gggng'ﬂé% layer part 12b. A(ﬁtﬂéesult of lowering
the adhesive force of the part 12b, it becomes possible to release the adhesive layer 13 on the part 12b.
[0068] (Mountingr§te)d paAftdrhardeningle rinevalda aghesiedayer part 12b cafiggsponding to the
position of the wafer which has been divided into the plurality of semiconductor chips C by irradiating the
ultraviolet rays;ahe heafée isazedsipgtiilaenoldiag adé ehivelitayedivided Beeniconductor chips C is

mounted on a stage 21 of an expanding.device as shown in FIG. 4(A). As shown in the figure, the
expanding devEl HHaLlTRABGR L YR SHE SR HhinabEr S S Istance

of the wafer processing film into consideration.

[0061]

It is noted that a modified example of the secon d
embodiment similar to the modified example of the f irst
embodiment can be applied also in the second embodi ment

of the invention.

[Method for Manufacturing Semiconductor Devices]

[0062]

Amethodformanufacturingsemiconductordevices by
usingthewaferprocessingfilm10ofthefirstemb odiment
will be explained withreference to FIGs. 3and 4. FIGs.

3 and 4 are diagrams explaining the method for

manufacturingthesemiconductordevicesbyusingth ewafer
processing film 10 of the first embodiment. FIG. 3(A)
is a section view of the wafer processing film show ing a
state in which the releasing film 16 is pasted ont he
adhesive layer 13, FIG. 3(B) isasectionview ofa wafer
andthewaferprocessingfilmshowingastateinwh ichthe
waferWispastedonthewaferprocessingfilm, Fl G.3(C)
is a section view of the wafer and the wafer proces sing
film showing a state in which a part of the removab le
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[0069] (Expanding Step) Then, as shown in FIG. 4(3), an expanding step of stretching the removable
adhesive film 14, composed of the base film 11 and the removable adhesive layer 12 (12a and 12b)
holding the diced semiconductor chips C and the adhesive layers 13, in a peripheral direction of the ring
frame 20 is carried out. Specifically, the hollow columnar thrusting member 22 is elevated from the side of
the lower surface of the removable adhesive film 14 toward the removable adhesive film 14 holding the
plurality of diced semiconductor chips C and adhesive layers 13 to stretch the removable adhesive film 14

in the peripheraf BFSMRIPSPINEARd AEHE 96 afkkiRg 50/&tdY Sllows distances affbng the
semiconductow@%%(}pegg \Mg%%%ge%rggi‘ égwglgé@@lg?/t%mgrsemiconductor cg]iggsg&)y means of a
CCD camera and the like to ge enhanced. It becomes also possible to prevent the semiconductor chips C
from adhering pgairByyde atkenvicd 9tewrsmheniaseneigaberéng semiconductor chipsrC contact with
each other in picking up the semiconductor chips C. [0070] (Pick-up Step) After carrying out the
expanding steprecsiskinpfdtephsiwiokiastaiethwBEnibevdRIistor chips C while eX@Ritgithg the removable

adhesive film 14. SPpecifi a IZ, the semiconductor chips C ar&&ushed up by pins not shown from the
underneath of 38 FdRov bl e AR REOS MM I WRdL AR ductor chips C ar&é 4a&8tbed by an

adsorbing jig fg}@cg@sﬁi%eﬁ%a%wﬁ)ﬁé swiaee ig_fchrﬁmgvm{s@dhesive film 14 tq igk up the

individualized semiconductor chips C together with the adhesive layers 13 adhering to the semiconductor
chips C. removableadhesivelayerl2batpositioncorrespond ingto

the wafer is hardened.

Further, FIG. 4(A) is a section view of the wafe r
andthewaferprocessingfilmshowingastateinwh ichthe
wafer processing film to which the diced waferis p asted
ismountedonanexpandingdeviceandFI1G.4(B)is asection
viewofthewaferandthewaferprocessingfilmaft erbeing
expanded.

[0063]

(Preparation Step)

As shown in FIG. 3(A), there is prepared the wa fer
processingfilminwhichthereleasingfilm16isp asted,
fromthe side of the adhesive layer 13, on the dici ng and
die bondingfilm 15 havingtheremovable adhesivef ilm14
composed of the base film 11 and the removable adhe sive
layerl2providedonthebasefiimllandtheadhes ivelayer
13 having the cut 13a formed into a shape correspon ding

to an outer circumference of a semiconductor wafer.
Becausethe adhesivelayer13andothersarenotpr e-cut,

there exists no difference in level otherwise creat ed at
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[0071] (Die Bonding Step) After carrying out the pick-up step, a die bonding step is carried out.
Specifically, the semiconductor chips C are bonded to lead frames, package substrates and the like by
the adhesive layers 13 picked up together with the semiconductor chips C in the pick-up step to
manufacture semiconductor devices. [0072] It is noted that when the semiconductor devices are
manufactured by using the wafer processing film 50 of the exemplary modification of the first
embodiment, because the wafer processing film 50 FIG.% has the protection film 17 having the radiation

shielding prop&?§PAENRE G e AL RS REI R REPEHRIMY A §&%ing frame R is pd&tEtfreleasably on the
surface of the %ié(ﬁl @(&ﬁ &é”{véﬁﬂmﬁ \leﬂté'lﬁtﬂ té‘?BﬁH%%Zl gorresponding taoﬁm ring frame R may
be released and the protection film 17 remaining on the adhesive layer 13' withoutbeing released may be
used as a mask. veaedingly, b Is £9s6iklerchanadidiacitieespaya@rdtictor devices by thgesame steps with
the prior art pre-cut dicing and die bonding film 15" after irradiating ultraviolet rays to the part
corresponding'&lenesiriagfitameiR off thesrethdsabrsatMesiiie Rigaten? by using the protection film 17 as a
mask to lower the adhesive force and peelin afnd removing the adhesive layer 13' located above that.
0073] . 1t M HRRLE A BaLKE SO R SHOBe AT Witaining the reactiveRbtoinitiator in the
removable adhgsive layer 12 is used in the method of manufacturing the semiconductor devices by using
the wafer processing film 10 of the first embodiment, the ultraviolet rays are irradiated in the two steps to
change the popt@2g, sizes and shapes of the removable adhesive layer 12 to be hardened. However,
when the wafer processing film of the second embodiment is used, because the wafer processing film
contains the tH&EARITHSRSYizing compound in the removable adhesive layer 12, thermal hardening of

the removable adhesive layer part 12a and emovable adhesjve layer part 12b is cayried out in two
steps by selecting trﬁeeﬁ&a%%rﬁﬁc%’ﬁh@ &%‘eggcﬂi%é%?‘fﬁé 'Sgsﬂghs, sizes and shapes{éf the removable

adhesive layerd g0 08 RaFiaNeHafer processing film and the ad hesive
layer 13 of the dicing and die bonding film 15 is p asted
withabacksurfaceofasemiconductorwaferW. It isnoted
that in the following steps, the ring frame 20 and the
semiconductorwaferWarenotconveyedwhile pastin gwith
the long dicing and die bonding film 15. Rather, i tis
preferabletodicethedicinganddiebondingfilm 15along
the outer circumference of the ring frame 20 before or
after pasting thering frame 20inconveyingone se teach

of the ring frame 20 and the semiconductor wafer W
individually.
[0065]

(First Ultraviolet Irradiating Step)

Next, ultravioletrays havingawavelengthtowh ich
the photoinitiator contained in the removable adhes ive
layer 12 reacts are irradiated to harden the remova ble
adhesivelayerpartl2aotherthanthepartcorresp onding
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[0074] As described above, according to the wafer processing film of the present embodiment, it is
possible to fully suppress transferred marks from being left in the adhesive layer in winding up The wafer
processing film in a roll, to prevent the adhesion between the adhesive layer and the semiconductor wafer
from dropping due to air otherwise entrapped between the adhesive layer and the semiconductor wafer
and to prevent adhesion failure in bonding the semiconductor chips to the lead frames, package
substrates or to other semiconductor chips and troubles in processing the wafer. Still more, according to

to divide into a plurality of semiconductor chips C
[0067]

(Second Ultraviolet Irradiating Step)
37

the method for MARGRITHGHNG HRE LIRS M ARG GDRES B Ae wafer procB&SNEfilm of the
:g\r/en_tion,I def]ilr%pég q%sigptﬁlgaggg%%@e@gg}.ig@w%m%?ga/ipes can be made Witho%rip\./olving
ge-scale changes of existing facilities. DesScription of Reterence Numerals [0075] 10, 11:
above the dicing and die bonding film 15, i.e., fro m the
sideinwhichthesemiconductorwaferWispasted, atthis
time, the semiconductor wafer W becomes a mask and the
ultravioletraysareirradiatedtotheremovablead hesive
layer part 12a other than the part corresponding to the
semiconductorwaferW. Then,asaresultofdroppi ngthe
adhesive force of the removable adhesive layer part 12a
other than the part corresponding to the semiconduc tor
wafer W, only the adhesive layer 13 above the harde ned
removableadhesivelayerpartl2acanbereleasedf romthe
cut 13a provided on the adhesive layer 13 as a star ting
point as shown in FIG. 3(C).
[0066]
(Dicing Step)

Next, as shown in FIG. 3(D), the ring frame 20 i S
pasted with the outer circumference part of the waf er
processingfilm,i.e.,theremovable adhesive layer part
12a whose adhesive force is lowered, by utilizing t he
remainingadhesiveforceandbyapplyingpressure. Then,
the semiconductor wafer W as well as the adhesive | ayer
13aremechanicallydicedbyusingadicingbladen otshown



12: 13, 13a, 14: 15, 16: 17: 17a: 20: 30, 13": 13b: 15" 50:

Then, as shownin FIG. 3(E), ultravioletrays are

irradiated to the removable adhesive layer part 12b

corresponding tothe position of the waferwhich ha sbeen
divided into the plurality of semiconductor chips C from
the underneath of the dicing and die bonding film 1 5to
hardentheremovableadhesivelayerpart12b. Asa result
ofloweringtheadhesiveforceofthepartl12b,it becomes
possibletoreleasetheadhesivelayerl3onthepa rti2b.
[0068]

(Mounting Step)

After hardening the removable adhesive layer pa rt
12b corresponding to the position of the wafer whic h has
been divided into the plurality of semiconductor ch ips C
byirradiatingtheultravioletrays,thewaferproc essing
filmholdingtheplurality ofdividedsemiconductor chips
Cismountedonastage 21 ofanexpandingdevicea sshown
inFIG.4(A). Asshowninthefigure,theexpandin gdevice

has a hollow columnar thrusting member 22.
[0069]

(Expanding Step)

Then, as shown in FIG. 4(B), an expanding step o f
stretchingtheremovableadhesivefilm14,composed ofthe
basefilm11andtheremovable adhesivelayer12(1 2aand
12b) holding the diced semiconductor chips C and th e
adhesivelayers13,inaperipheraldirectionofth ering

frame 20 is carried out. Specifically, the hollow
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columnarthrustingmember22iselevatedfromthes

thelowersurfaceoftheremovableadhesivefilm14

the removable adhesive film 14 holding the pluralit

diced semiconductor chips C and adhesive layers 13

stretch the removable adhesive film 14 in the perip

directionoftheringframe20. Theexpandingstep

distances among the semiconductor chips C to be wid

andrecognizability ofthe semiconductorchips C by

of a CCD camera and the like to be enhanced. It be

also possible to prevent the semiconductor chips C

adheringagainwhichotherwiseoccurswhentheneig

semiconductor chips C contact with each otherin pi

up the semiconductor chips C.

[0070]

(Pick-up Step)
Aftercarryingouttheexpandingstep,apick-up

of picking up the semiconductor chips C while expan

the removable adhesive film 14. Specifically, the

semiconductorchipsCarepushedupbypinsnotsho

the underneath of the removable adhesive film 14 an

semiconductorchipsCareadsorbedbyanadsorbing

thesideofanuppersurfaceoftheremovableadhes

14 to pick up the individualized semiconductor chip

together with the adhesive layers 13 adhering to th

semiconductor chips C.

[0071]
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cut of protection film ring frame CLAIMS 1. A wafer processing film, comprising: a removable
adhesive film composed of a long base film and a long film-like removable adhesive layer provided on
said base film; and a long film-like adhesive layer provided on said removable adhesive layer;
characterized in that

(Die Bonding Step)

After carrying out the pick-up step, a die bondi ng
step is carried out. Specifically, the semiconduct or
chipsCarebondedtoleadframes, package substrat esand
thelikebytheadhesivelayers13pickeduptogeth erwith

the semiconductor chips C in the pick-up step to

manufacture semiconductor devices.

[0072]

Itisnoted thatwhen the semiconductor devices are
manufactured by using the wafer processing film 50 ofthe
exemplary modification of the first embodiment, bec ause
the wafer processing film 50 (FIG. 2) has the prote ction
film 17 having the radiation shielding property and the
cutl7aformedcorrespondingtotheringframeRis pasted
releasably on the surface of the adhesive layer 13’ , the
part of the protection film 17 corresponding to the ring

frame R may be released and the protection film 17

remainingontheadhesivelayer13’withoutbeingr eleased
may be used as a mask. Accordingly, it is possible to
manufacture semiconductor devices by the same steps with
thepriorartpre-cutdicinganddiebondingfilm1 5’after
irradiatingultravioletraystothepartcorrespond ingto
theringframeRoftheremovableadhesivelayer1?2 byusing
theprotectionfilml7asamasktolowertheadhes iveforce
and peeling and removing the adhesive layer 13’ loc ated
above that.
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said removable adhesive layer contains a radiation polymerizing compound and a photoinitiator. 2.
A wafer processing film, comprising: a removable adhesive film composed of a long base film and a
long film-like removable adhesive layer provided on said base film; and a long film-like adhesive layer
provided on said removable adhesive layer; characterized in that said removable adhesive layer
contains a thermal polymerizing compound. 3. The wafer processing film according to Claim 1 or 2,
wherein said removable adhesive film is not pre-cut into a shape corresponding to a ring frame; and

said adhesive ﬁg%rﬂs not pre-cut into a shape corresponding to a semiconductor wafer.

Itis noted that because the wafer processing fi Im
containing the reactive photoinitiator in the remov able
adhesive layer 12 is used in the method of manufact uring
the semiconductor devices by using the wafer proces sing
film 10 ofthe firstembodiment, the ultravioletra ysare
irradiatedinthetwostepstochangethepositions ,Sizes

and shapes of the removable adhesive layer 12 to be

hardened. However,whenthewaferprocessingfilm ofthe

second embodiment is used, because the wafer proces sing
film contains the thermal polymerizing compound in the
removable adhesive layer 12, thermal hardening of t he

removable adhesive layer part 12a and the removable

adhesive layer part 12b is carried out in two steps by
selecting the heat irradiating ranges to change the

positions, sizes and shapes of the removable adhesi ve
layer 12 to be hardened.

[0074]

As described above, according to the wafer

processingfilmofthe presentembodiment,itispo ssible
tofullysuppresstransferredmarksfrombeingleft inthe
adhesivelayerinwindingup The wafer processing f iImin
aroll,topreventtheadhesionbetweentheadhesiv elayer
and the semiconductor wafer from dropping due to ai r
otherwise entrapped between the adhesive layer and the
semiconductor wafer and to prevent adhesion failure in
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4. The wafer processing film according to any one of Claims 1 through 3, wherein said adhesive layer is
provided with a cut at position located outside of an outer circumference of the semiconductor wafer and
inside of an outer circumference of said ring frame. 5. The wafer processing film according to
anyone of Claims 1, 3 and 4, wherein a protection film is pasted releasably on the surface of said
adhesive layer; and said protection film has a radiation polymerizing compound and is provided with a cut

at position located gutside of the outer circumference of the semiconductor
bonding the semiconductor chips to the lead frames,

package substrates or to other semiconductor chips and
troublesin processingthe wafer. Stillmore, acco rding
tothemethodformanufacturingthesemiconductord evices

by using the wafer processing film of the invention :

desirabledesignchangesofthesemiconductordevic escan
bemadewithoutinvolvinglarge-scalechangesofex isting
facilities.

Description of Reference Numerals
[0075]

10, 30, 50: wafer processing film

11: base film

12: removable adhesive layer
13, 13" adhesive layer

13a, 13b: cut of adhesive layer

14: removable adhesive film
15, 15’ dicing and die bonding film
16: releasing film

17: protection film

17a: cut of protection film

20: ring frame
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wafer and inside of the outer circumference of said ring frame.

frame to said removable adhesive layer;

6. A method for manufacturing

semiconductor devices by using the wafer processing film according to any one of Claims 1 through 5,
comprising steps of: hardening a part other than a part corresponding to a wafer of said removable
adhesive layer and corresponding at least to the ring frame and releasing said adhesive layer from the
hardened removable adhesive layer part; pasting said wafer to said adhesive layer;

CLAIMS
1. A wafer processing film, comprising:
aremovable adhesive film composed of along base

film and a long film-like removable adhesive layer
provided on said base film; and

a long film-like adhesive layer provided on said
removable adhesive layer; characterized in that

said removable adhesive layer contains a radiati

polymerizing compound and a photoinitiator.

2. A wafer processing film, comprising:
aremovable adhesive film composed of along base
film and a long film-like removable adhesive layer
provided on said base film; and
a long film-like adhesive layer provided on said
removable adhesive layer; characterized in that
said removable adhesive layer contains a thermal

polymerizing compound.

3. The wafer processing film according to Claim
lor2,whereinsaidremovableadhesivefilmisnot
into a shape corresponding to a ring frame; and
said adhesive layer is not pre-cut into a shape

corresponding to a semiconductor wafer.

4. The wafer processing film according to any o
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dicing said wafer to form individualized chips and the adhesive layer; and hardening the part of said
removable adhesive layer corresponding to the wafer to pick up said individualized chips and the
adhesive layer.

of Claims 1 through 3, wherein said adhesive layer is
providedwithacutatpositionlocatedoutsideof anouter
circumference ofthesemiconductorwaferandinside ofan

outer circumference of said ring frame.

5. Thewaferprocessingfilmaccordingtoanyone
of Claims 1, 3and 4, wherein a protection filmis pasted
releasably on the surface of said adhesive layer; a nd

said protection film has a radiation polymerizing

compound and is provided with a cut at position loc ated
outside ofthe outer circumference ofthe semicondu ctor
waferandinside ofthe outercircumference of said ring
frame.

6. A method for manufacturing semiconductor
devices by using the wafer processing film accordin gto

any one of Claims 1 through 5, comprising steps of:

hardening a part otherthan a partcorresponding to
awaferofsaidremovableadhesivelayerandcorres ponding
at least to the ring frame and releasing said adhes ive
layer from the hardened removable adhesive layer pa rt;

pasting said wafer to said adhesive layer;

fixing said ring frame to said removable adhesiv e
layer;

dicing said wafer to form individualized chips a nd

the adhesive layer; and
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hardeningthe partofsaidremovable adhesivela yer
correspondingtothewafertopickupsaidindividu alized

chips and the adhesive layer.
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