SPECIFICATION DICING METHOD TECHNICAL FIELD [0001]The present invention relates to a
dicing method for dicing a semiconductor wafer with a die attach film into chip form. BACKGROUND
ART [0002]One method of manufacturing electronic components comprises a laminating step of
laminating an electronic component assembly consisting of a plurality of circuit patterns formed on an
insulating substrate or a wafer to an adhesive shegt, a cutting/separating step (dicing step) of cutting
the laminated wafer or electronic component assembly to form chips, a UV irradiation step of
irradiating with UV rays from the adhesive sheetmdert@reduce the adhesive force of the adhesive
layer, a pick up step of picking up the separately cut chips from the adhesive sheet, and a fixing step
of applying an adhesive to the bottom surfaces of the picked up chips and fixing them to a lead frame
or the like by means of this adhesive. [O§9RIRQEAMIFU®PDUtting step, a method of laminating a wafer
or electronic component assembly to an adhesive sheet and further fixing the adhesive sheet to a ring
frame, then cutting and separating (dicing) into separate chips is known. [0004]Methods of using an
adhesive sheet (die attach film-integrated sheet) having a die attach film laminated onto an adhesive
sheet used in sucteamaaXaeiwing method and thus having both the function of an adhesive sheet for
use in dicing and the function of an adhesive for fixing chips to a lead frame or the like have been
proposed (see Patent Document 1 and Patent Document 2). The step of applying adhesive after dicing
can be sﬁ%)%}éd by using 3 SRE SR ANHOMEEG IR SHEB? BFRed O SRR SR B Eomponents.
[0005]Additionallyy-die witmeldifilne-ctenraied shpaisexcel in their ability to control the thickness of the
adhesive portion and suppress excess adhesive being squeezed out as compared with methods
using adhesives to bond the chips and lead frame. [0006]However, with increased integration of
semiconductor cdnekER)SMABIEes have become larger and thinner, increasing cases in which the
chip pick up work after dicing is difficult. Furthermore, at the time of dicing, not only the semiconductor
wafer, blﬁ)ﬁio the die atgach film and the adhesive Ia(é(er on.the adhglc‘sive sheet, are diced, so that the

i ma acturing electronic components com S a'lami
die attac

ms and adhesrilvemlayers can be intermixed on the dicing line, End even after frradiation by

UV rays subsequeit o ldmin@timwméﬁuW@Pm@Mcﬁ?ﬁgwﬁ@ acrstive foreduttdyeobgicceises of poor
separability during pick ug resplfing inpick n arrars. [PQQZIBaeH Racynentd: JP 2006-049509 A
Patent Document 2: JP 2007-246633 A SUMMARY OF THE INVENTION [0008]The present invention
was made in constdérgtieprittifes EBddEinsetiio Aber HinsLRtraneas darden asaReptipose of offering a

semiconductor walg{dicinc BeLB c\/\fbﬁﬁed'ﬁé@% adhesivarheslANG:the figatachilm can be easily
separated at the time of pick up, t erebé/e making the chip pick up work after dicing easier. [0009]The

present inventiontsereea ety Phethtderoradispiicaibstisiwater ey vai@vattadhiching, comprising

a first laminating sigpopplaminaping sgie-aitpeh thpdaan adaesivesheet fammadihy dapiating a

UV-curable adhesive onto a substrate film; a second laminating step of laminating a semiconductor

wafer onto the opootB&igE Ut HdhsPLLARTH A S AIBBRIS RHE RARES FR et het\Pifradiation

step of irradiatingiéhe fkimecoir alolBkadhesives witihikAdrayse.and a dicing step of dicing the semiconductor

wafer anﬁ)(%i attach filmﬂgmlgateglto the adhesive %}h%e% OO_lOJI,gccord‘jng to.the dicing method of the
Y

present invention, a UV irradiati setélﬁ)ttél?%rsrtaeﬁ’lﬁﬁrﬁ%t he UV tlra %aé”o%%rs?\r/gk\e/\cﬁfﬂnﬁfv rays is provided

between the secanchianinatingndle poancdhesdicsheesiep fsohas figilguweradlie adhdsireoforve of the
UV-curable adhe§ive b foreg%n ile incre e cohesiv ce. As a result, it is possible to

. . Trame, then nd ’awcp aratmagcii?%\ﬂ] info separa fc%g S is Known. .
reduce intermixture of the die attach film and the UV-curable adhesive layer of the adhesive sheet on
the dicingfliod when pickMethypliloé whipswidhdiecattectididmitagitéIndioilagrated sheet) having a
die attach film laminated onto an adhesive sheet used in such a manufacturing method
and thus having both the function of an adhesive sheet for use in dicing and the function
of an adhesive for fixing chips to a lead frame or the like have been proposed (see Patent
Document 1 and Patent Document 2). The step of applying adhesive after dicing can be
skipped by using a die attach film-integrated sheet for manufacturing electronic
components.
[0005] Additionally, die attach film-integrated sheets excel in their ability to control the

thickness of the adhesive portion and suppress excess adhesive being squeezed out as



MODES FOR CARRYING OUT THE INVENTION [0011]Herebelow, a dicing method according to an
embodiment of the present invention shall be explained. In the present specification, the term
"monomer" shall be used to refer both to so-called "monomers" themselves, and to monomer-based
structures. Where not specifically indicated otherwise, the parts and percentages in the present
specification are all based on a standard by mass2in the present specification, the expression
"(meth)acryloyl group" refers collectively to acryloyl groups and methacryloyl groups. The names of

compounds incIu%g@wmmﬁm;ﬁg%@i&m&a&@aﬂ@aﬁw'uhao;é'g& hikgwise refer collectively to
compounds having "meth" and comgo_unds not having "meth" in their names. The function number of
urethand @R ate oligomePy FERErY S IREARNBEFEST iRy §FBUSS PEF ThEIBEIRS WP HEHEHE acrylate
oligomer. [0012] Thedicinamathodrictaitkingnivcanrgemborimeidh aftheppesant woration is a dicing
method for semiconductoy, wafers having die aftach films, comprising a first laminating step of
aminating o die ASER AT A G e ShaE TSIREE By TTRATS U LTRSS dHative onto

substrate film; a $eceRd tandieatingch stiepofilamidatisigedagemicorddbteivwdiert antalike, epposite side of

the die attach film,laminated to the adhesive sheet: a UV irradjation step of irradiating the UV-curable
achesive with UV S AT ID S e O e
laminated to the adérediveishdation by UV rayi-atsbalow tehvécste fig thetherpirove ditinggtiethod shall be
Sxpaned. oo IshsLAnang ez thedelue msiiod agserliog o iR piesgit ebociment
comprises a first laminating step of laminating a die attach film to an adhesive sheet formed by
laminating a UV-¢eti&Ble adhesive onto a substrate film. [0014](Adhesive Sheet) The adhesive sheet is
producedggy,ApPhying.eYYrable;pdhgsivgsie a substrate film, and consists of a substrate film and a
UV-curable adhesive layer laminated onto the substrate film. [0015](Substrate Film) The
thickness of the stis&tratecrmsnsZprdfetdbhy#bfédst 30 im, and more preferably at least 60 im to
prevent tearing of the adhesive sheet when the adhesive sheet is stretched in the pick up step.
Additionally, the thickness of the substrate film is preferably at most 300 and more preferably at most
200 m to achieveﬁHMi&ff\HﬁéHY@%ﬂ@sive sheet is stretched during pick up. [0016]The
material of the substrate film is not particularly restricted, and may, for example, be polyvinyl chloride,
polyethylgogsterephthalatee pregtinyiierandnyl-aeelatencopsalymeioast ekhydenenasmydiceacid-acrylic acid
ester film, an ethylene-etthyl ac%%te %opolymer, t% }he_rmoplas_tic cc)lleftinic e}as&omer, atkpodlyethylene, a
polypropylene, a POy RSB E OB TR PSS e AR RS ES potmar S Br 18homer resin
obtained by crosslinki¢ig tn ethydenehtmathl) derylicageitl topodyirbessiaseettiydane tmette) atrylic
acid-(meth)acrylic 1fé\l((:ilcli e&qtgggog\g{xrrp%g\gm m%{(all1 iong,ﬂ(ﬁa\l su straggsﬂelrms, it is possible to use
mixtures of thesepreswipé, copc;fymersgand mﬁlﬁllaye]? fims: %{) ]ﬂ%e material of the substrate film is
preferablp@Aalionomer reshe. phevronh riondnertfresindcitipsetobtdime ddny ormisiimkidgecbpohgners having
ethylene units, (QGJQ)%?M'%1%%'%&%%19%9&%?&@%%% Co '%f"i‘i%ﬁ'ngéﬁ%fa%Hé_t%t"é’éﬁ‘fi%e%‘!aho”S such as

Na*, K* and Zn2fr are suitable for being capable of suppressing the geheration of whisker-shaped

shavings. [0018] PHEesibshertefimeprefarabitinas HreleHowdasviMFR p G526, 6oy 20 min (JIS

K7210, 210 C). secoﬁﬂﬂiﬂg{aﬁﬂgr’sﬁbﬁo?%ﬁﬁﬁgﬁgiﬁeﬁi%&&%@&%ﬁeﬁ'9&4@91995}%&@%%&%@S having a
melting point of 80-98 C. [0019]The method of molding the substrate film is not particularly restricted,

and examples inclifcciefiddmivandiatydtodhe adpssomerifatidn atictasttig. Aifenigtinese, T-die
extrusion is espeqighiy\prafaieshfes achiaying hettanprasision i theirubsirate film thickness.
[0020]The method of forming a UV-curable adhesive layer on the substrate film to

wafer and die attach film laminated to the adhesive sheet.

[0010] According to the dicing method of the present invention, a UV irradiation step

of irradiating the UV-curable adhesive with UV rays is provided between the second

laminating step and the dicing step, so as to lower the adhesive force of the UV-curable

adhesive beforehand, while increasing the cohesive force. As a result, it is possible to

reduce intermixture of the die attach film and the UV-curable adhesive layer of the

adhesive sheet on the dicing line when picking up the chips with die attach films after

dicing.



form an adhesive sheet is not particularly restricted, and examples include methods of direct
application of adhesive onto the substrate film by means of a coater such as a gravure coater, a
comma coater, a bar coater, a knife coater or a roll coater. Alternatively, the adhesive can be printed
onto the substrate film by relief printing, intaglio printing, planographic printing, flexographic printing,
offset printing or screen printing. Among these, the-comma coater is preferable for achieving better
productivity and precision of thickness. [0021](UV-curable Adhesive) The UV-curable adhesive
provided on the smigatyeseHIRIONAR YN Of @uYPah atisesongantionally known. The components of the
UV-curable adhesive and its functions when irradiated with UV rays are such that the adhesive
strength js achieved by the base polymer which is the main ingredient, and cured by auVv
polymeriZ8tibh initiator tHATFSMRE"3 BBWé]?&da?ﬁ‘eoﬁddﬂ%ﬁiﬁﬂﬂ8?%%3h?f§3?&'§?§8 bonds into a
three-dimensionainreshrsthdt i exphi@adsubjected to UV radlatlon [0022]In order to improve the pick
up ability the above- men}ro ed basee%o&/tmetr sht%uldl%refera ethg%crgllle a |d ester polymer
and the above-mentioned UV poiymerza eel?:rclfmpound S %nlj) ergreS era € a ureth ane acrylate
oligomer having abrmtif‘cuommdrgrﬂwpsebmd fudthermorecataddddootynmerizatidheritiator and a silicone
graft polymer should cJuig 3 e above-mentioned base p gl itis possible to use
Commony known T e B (oo
(meth)acrylic aciduestébpefyvnersisral pdlyymrsbtdined byspdlypacfizitigr( e ttReresyiio acid ester
monomers. Additionally, (DRIMASIYIGasId SHieh R %m%mgrwm i cempeuagmonomers

other than (meth)acrylic acid ester monomers. [0025]Examples of (meth)acrylic acCid ester monomers
include butyl (metiyesyletef %ﬂmﬁﬁmﬁ}dmlﬁw TmEriaceyidtes paerii{emdinyacrylate, octyl
(meth)acrylate, 21gyinexy. (DRINAGY Mem gk {methlachylae dReH AMEHIRGNIRIR, lauryl

(meth)acrylate, methyl (meth)acrylate ethyl (meth)acrylate, isopropyl (meth)acrylate, trldecyl

(meth)acrylate, myrityi ikt eerghate Rt HRR IRERy IRftertheanAc TR B adeite etsie iShexy !

(meth)acrylate, is@batmybirgtnacsybais, &w@eaﬁ@ammm@m@eﬁ%&e@zyl (meth)acrylate,
methoxyeth é (meth)acryalte ethoxye %%/I (meth)acrylate, butoxymet é/l (meth acrylate butoxymethyl

(meth)adik and ethoxdhdrBsTtirtRssidngdo one ebadimsthakhe presea Rwniigdrdrerable for

the UV-curable adhesgveetaoaqaiaamauhdl(mtma@sy{m%e ethyh (medhyaspylate; althis is because they

provide sufficient |n|t|al adheswe ggen%th to tlrg% U\{qwrrlatt())len%%geswe and enabI% the adhesive sheet

to be reliably fixe T THE ARGHIAME e RIS SHhE St SoMsound monomer which

may be used inclugentfiege bauingias lae’asmweniumcstubmdtgmupmmemimmﬂihg gepuwp consisting of
hydroxyl groups, Farbor‘é%f%‘éﬁ?dn 2ror ARt R T %%&rs?t‘é%ﬁe%m ;-%E% gfrgrhrrgragrrws
orous

sulfonic acid groups, "sult&minic aci groups and phosphoric (phosp acid groups
[0027]Examples ¢f thayibenmposet Monomersibastiegoaihydiding Gediy-inclbidedhdvwydroxyethyl

(meth)acrylate, ZIW‘?&O@‘%RdOaDé{!c sﬁhg%‘fréﬁ'é"ﬁ%’tgeQX%{QM‘&XE {meiniackylate, angvinyl alcohol.

[0028]Examples of vin compoun nomers having carboxyl groups include (meth)acrylic acid,
crotonic acid, malefeizatid, tmidieidmtygdhieké, itaconic acid, fumaric acid, acrylamido N-glycolic acid and

cinnamic acid. [0029]ExaRplEs Al HEYLLMARYESLIORAMSEERAIRGAR EpRYarou include
g

acrylgycidyl ether and (meth)acrylic acid glycidyl ether. [0030]An example of a vinyl compound
monomelPRBNing dirdiadrgieap RPtmeth)acrylamides. [0031]An example of a vinyl compound

monomer having an aming.greup isdho-Simethylamingstvl (metiaciate. 1032]Anexample of a

vinyl compound monomer havin ﬂ a methylol group is
laminating step of laminating a die attach film to an adhesive sheet formed by

laminating a UV-curable adhesive onto a substrate film.
[0014] (Adhesive Sheet)

The adhesive sheet is produced by applying a UV-curable adhesive to a
substrate film, and consists of a substrate film and a UV-curable adhesive layer
laminated onto the substrate film.

[0015] (Substrate Film)
The thickness of the substrate film is preferably at least 30 pm, and more

preferably at least 60 pm to prevent tearing of the adhesive sheet when the adhesive



N-methylol acrylamide. [0033]Examples of the method of production of the (meth)acrylic acid ester
polymer include emulsion polymerization and solution polymerization. When considering the pick up
ability, the (meth)acrylic acid ester polymer should preferably be acrylic rubber produced by emulsion
polymerization. [0034]Examples of the rubber-based adhesive include natural rubber, synthetic
isoprene rubber, styrene butadiene rubber, styreng¢-butadiene block copolymers, styrene-isoprene
block copolymers, butyl rubber, polyisobutylene, polybutadiene, polyvinyl ether, silicone rubber,
polyvinyl isobutyl gthess ghiRreprank.mbbep, sailfile Aublashaaialtd uhbelstesanass b is
styrene-ethylene-butylene block co(g)oymers, styrene-propylene-butylene block copolymers,
styrene-isoprene BISERYESFOHRMETL BBnARE B e iRy 8hRYSH BT IERECAsPs KRS S atHT e ne vinyl
acetate copolymersepalyisthuiydenesiliceachedahemngpepayvinylisobutyl ether chloroprene. These
may be singly or in_mixture.. [0035]The base polymer is particularly. a copolymer of 35-75 mass%
ety et 10,30 mad b5 T B e G e AR a1 LB S, St shold
preferably be a (methjaeiydipapithesteio copglyinehdbiainegilybneLisiethpelymesizaticte This is to
obtain sufficient irgi)ti%lI %‘Qesril\é S ren_%th iﬁ‘ trged%dptﬁgigg dseh egﬁ?mndartloe%cpeige\/_gﬂrlefiglcbI?atixation of the
adhesive sheet to tﬁe}?lng’ rame. fSﬁ 61A Ua\/l-poT erizabie compoun Yis'a low molecular weight
compound havingaleast b epmotdpoly nihiradietcadorreldionedouhielljondgléndhie molecule, which
can fortn o sree SURERNONAL S HACH IANGHON Y oy B3 LEAAIRISR QLY polymerizable
compounds include tfimethylol propané triacrylate, tetramethyfol methane tetra-acrylate,
pentaerythritol triabisikzaé Pp erabnihsisl ¢dtrienscpkiteacdipe atsbigrhlimEneoaAvhy droxypenta-acrylate,
dipentaerythritol hgxa:Achlaigaytrouivlens:ghvepl diagrilate. b ashexanedighdiackylate, polyethylene
glycol diacrylate, cyanuric acid triethylacrylate and commercially available oligoester acrylates.

Among these, dipEhtdery el tieRasHbsfatssrdriettatipssrerparRyobANS isaRs emdtitey that the
UV-curable adhesiyg is sufficiently cured after UV irradiation, so that the adhesive sheet and die attach
film can be easily separated, and the chips can be easily Picked up. [0038]Furthermore, aside from the
above-m@ftidned acrylat"eGEaMIS LretrErHe detiats SIRibhere R aistbe 48883 A urethane
acrylate oligomerigaoerebiajnaddnbraasling RopdiNRheQRBHRGHEHIChasRyRekyaste or a polyether
with a polyhydric isocyanate compound such as 2,4-trilene diisocyanate, 2,6-trilene diisocyanate,
1,3-xylene diisocyBRRYAY S5 EARE LS HatE i trshy e 44 LB hitaeg ch a5
trimethylhexametRylekeafiisoeyanaieabiexareiplepodiigacypraimand gaphaeng diisocyanate to
obtain an isocya”ﬁﬁ%‘ﬁ?%ﬁ%%%%%‘{,‘ﬁtha”e prepolymer, and further reacting with a (meth)acrylate
having a hydroxy group su S -hﬁ'roxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate,
polyethyl@psglycol (methYacotsttetegdntaernytnbitohisiacnylafieyglyte MR (@he th) Acyitlate aith
dipentaerythritol rig%gr%gr y penta-acrylate. [0039]As the UV-polymerizable compound, urethane
acrylate oligomers having at least four vinyl groups are preferred to enable the UV-curable adhesive to
be sufficiently cured afteAditisradiatioreusetatithesrinEsivly sHdetiadddidie AttachSihayican be easily
separated, and thgegg}'{g?&%gyggjgge@l_ up. [0040]The UV parts by mass and at most 200 parts by
mass. As long asthe content of the UV-polymerizable compound is at least 10 parts by mass,
the UV-clifaBle adhesivelinséhsdficiendipe thesbftetiniaibnotcdpablisiy tiedatifesive sheet and
the die attach film.{908.6 ARy RLRRIAGIn SR SASHY PIEKERMPhlation AdEioNRlY, as long as the
content of the UV-polymerizable compound is at most 200 parts by mass, the curing of the UV-curable
adhesive after UV irradiatiBngilhAst progresession rhsrsstHaPeiips it Astipengeisérated during dicing,
reaction residuesF;Mjuiﬂ&{ iravesminkdrasesiofadhesive, and bonding failures will not occur when
warming the die chip to which a die attach film has been laminated while mounted on a lead frame.
[0041]SPEMAL examples GEMEAULYEITRRESHET U Poibshs At Rttt m i ophenone
type UV polymerizatiom initiadnessseiehs astpphansry dishiatapaeiepiigpengiclude methods of
e RS S G S S U pLERUpropene-Lone
1-(4-dodecylphenydy:2ehvpdraxy <Bamethydpiopamedatene knife coater or a roll coater.  Alternatively,

4-(2-hydroxyetho enyl1(2-hydroxy-2-propylketone, 1-hydro clohexylphenylketone,
ety (e R e e R R etors
such as benzoin, idmeroiapivathiytieghéexdpnzoirpetiyigethset benzaivisopropyiwther, benzoin isobutyl
ether and 2,2-dimethoxy.g.phenylaceielEnane, RENZCRNERRNG AR, Y, RAPIRIAAURR niators such
as benzophenone, benzoyl behzoic acid, methyl benzoyl benzoic acid, 4-phenylbenzophénone,
hydroxybenzophenone, 4-benzoyl-4'-methyldiphenylsulfide and
3,3-dimethy1-4-methoxybenzophenone, thioxanthone type UV polymerization initiators such as
thioxanthone, 2-chlorothioxanthone, 2-methylthioxanthone, 2,4-dimethylthioxanthone,
isopropylthioxanthone, 2,4-dichlorothioxanthone, 2,4-diethylthioxanthone and
2,4-diisopropylthioxanthone, and special UV polymerization initiators such as oc-acyloxime ester,

acylphosphine oxide, methylphenylglioxylate, benzyl, camphor quinone, dibenzosuberone,
2-eothvlanthradciiinone and A' A"-diethvliiconhthalonhenone TOOA2T\While the content of the ahove | 1\/



restricted, it should preferably be 0.1 to 15 parts by mass with respect to 100 parts by mass of the UV
polymerizable compound. As long as the content of the UV polymerization initiator is at least 0.1
parts by weight, curing action is achieved by UV irradiation, providing an adequate reduction in
adhesive strength of the adhesive sheet. Additionally, as long as the content of the UV polymerization
initiator is 15 parts by mass or less, sufficient stal#lity can be obtained for the adhesive sheet even in
heat or in fluorescent light. [0043]The UV-curable adhesive may include a silicone graft polymer as
needed in order tgnmpgelm,mﬁﬂm@knugg,ability. By using a silicone graft polymer, it is possible to lower
the contact between the dje attach film and the UV-curable adhesive. [0044]The silicone graft polymer
is not paﬁﬂ%llarly(}é%ﬁ‘i’éf&f égl'l‘(‘iﬁijeés it is obtained by polymerizing monomers having a vinyl group at
the end of the silicone moleaecchala {hieseirafierisetesratidouas siithnamasigmepemars’), such as
homopolymers of silicope magromonomers, and cotgop{ (ﬂ%of sjg'lcogﬁ macromonomers and other
vinyl compounds.C 16 sificone Mactomonomers are Bre era Ig}lf:%rﬁﬁou(hsavse i Which the &nds of the
silicone moleculevdhainsadigtadwitigoups suehlwad (haeth)adhylowd greups iorstignddirotpshd®045]As
silicone graft polymers, it is.preferable. ta use silicone graft pol rs,obtained by polymerjzing 5-95
patts by s of B D e g e U ot
methyl methacrylatenpoipvéyined-byusimgdnitiatbrsitgyingtinptrdkyhdrips teadite byt least one
hydroxyl group 0%@&1%@9&99@&% §1|ﬁj)% &hain 8((%%&?893 graft polymer. This is to enable the

adhesive sheet and the die attach film'to be easily peeled apart and provide the die chip with good
pick up dBifEl. [0046]Therapydvetorienmiorretonisd worhpdute: K preferabiped (awthyiengic monomer
having good compafibility.yith gthex BQJMU&%{%@%@HE{%% e Adhesva thisdsRgcause the entire

adhesive can be made homogeneous by using those with high compatibility. [0047]While the content
of the silicone graft'psiymeriratitqsapaentaly Hestiritaebliie eUmBRne pRG L IRBAR Y AT B8lymer
should preferably,bgat fe@stifyl Padfs by dasaandratanash J0mRarisdy MassWith espeskto 100 parts
by mass of the base polymer. As long as the content of the silicone graft polymer is at least 0.1
parts by mass, th&48R¥ERe" sShadd Sadneidattach film can be easily separated, so that the die chips
can be -pd@seasily pickess up Additianalbhadiongoasihecicopabrfthasieansngrafidpaelymers is at
most 10 parts by mass, the initial adhesive strength of the adhesive sheets is sufficient and it can be
reliably fixed to tHE'FiAg $F4 é?lfio%fﬂ%ﬁﬂ%nﬁ@Eﬁ'?%‘fﬂ?ﬁ%%%@%fa?%@ﬁ;@éea curing agent as needed
in order foczet the initial adheshyecstieagihestctiegahesivedheet.cByidsiigy pushnarctfitng agent, it is
possible to improgee an co]}éeg(i:v 1;9€rrce é)f trggr Sadtxe%m%nsR ttzat &ﬁ]&traﬂwciggt'%rsltg}/illo % occur during
assembly even b fore’ UV irradiation ﬁlnl}ﬂe Uri-iradiateqd sta e3 us enab ing it 0 be re-separated.
[0049]The curingageintchndyvive lofothpoisat yamateety pehetitbag foxshiypeloratikesziridimetgpe, which can
be used gj or as a mixture, Ex of the aboye isocyanates.include polyhydric isocyanate
compoul I oh as 2.4 T e e,
1,4-xylene diisocyandarée(reifhenylnetiand-ddtidigobyamatsy dipticimghvieth aniel 2o thliisodstanate,

3-methyldiphenylmehang HHisoeyHaE g &Qgﬁﬁ@gﬂg@ggy}ﬁr@teqh)igcqgggf%gﬂiisocyanate,

dicycloxylmethane-4,4'-diisSocyanate, disyclohexylmethane-2,4"-diisocyanate, lysine isocyanate,

phenylene diisocyafipectriinadiiss cyathreytishethyl tathdisoty datepvyeietescaratdiisocyanate,
their trimethylol p[g@@gpﬁﬁgg%@gllgﬁi @@%@Wmlwgtgtﬁgglg{M@[ﬁJgg\glggf}qsocyanurate rings.

Among these, trimethylol propane adducts of hexamethylene diisocyanate are preferred. This is

because they pro\§&EGHHEEntiARISrEdmeEN Sirdn diPHHE BeRRs R shdisY APRAEMIe the adhesive
sheet to be reliabfindixed g g Aramenias Al reumblenaihesivesale aupdyifgimed to a

thickness of 5to 70 im. As Ion% as the UV-curable adhesive has a thickness in this range, it can be
quickly cured by PEERRTEHAHRURY AT A AR PRERIL DG R R tiassgfie nd - additionally, the
adhesive may includeycapventionalhyknawe adhesion-providing resins, fillers, anti-ageing agents,
softeners, stabilizers or cplorante whieh are aRRroRtel R5e'e andaddad: (3 LRIE Atach Film)
butyl (meth)acrylate and ethyl (meth)acrylate. This is because they provide sufficient
initial adhesive strength to the UV-curable adhesive and enable the adhesive sheet to be

reliably fixed to the ring frame.

[0026] Suitable examples of the vinyl compound monomer which may be used include



The die attach film is an adhesive sheet on which adhesives and bonding agents have been laid in the
form of films. Die attach films are commercially available in a state of lamination of bonding agents and
adhesives onto peel-away films consisting of PET resins and the like. [0052]The material of the die
attach film may be any bonding agent or adhesive resin component that is commonly used. Examples
include epoxies, polyamides, acrylics, polyimides;évinyl acetates, ethylene/vinyl acetate copolymers,
ethylene/acrylic acid ester copolymers, polyethylenes, polysulfones, polyamide acids, silicones,
phenols, rubber pabsanersnflupride sHbhekpalYNReseRNddHodeRe SRS consiAMORhjaes§Iresins, a

mixture of an acrylic and an epoxy is particularly preferred. This is because they provide good bonding
properties in the ZHHESIFA"RRELBTOHRH SRR YR Wiy B HRRIT IR ﬂf@rﬁt%%pﬁh’m@%@é??%ﬁached is
mounted on a |leagdifk@macilDYo3Asstharlie edtach-bilips ihippossible: (PrispramiXtter, oppdymer or a
laminate 86% ese compoEents The die attach film may have mixed therein an addiﬂ}’C%S“Ch as a

e

curing adent.a UV polymé?f?g}%r? NP TR SRS G TR B agaMt 57y &Lk ISToMoter as needed.

[0054]<Second LaimidatigetlSigpeth)acryldie Wigigmetbpd @ocbydingate tHe preseéntyembodiment
includes a secon(énlle hianc"%‘t@% step subsequent to the above-mentioned first laminating step, for
laminating a semicon lctor water to'the side of the die attach film opposite to that on which the
adhesivd 38kt is attach&saf@055}i mitiyécsegmnddaminatig Istapg sathpe hgompeinisudsed to heat the
semiconductor wafety (henanply adic.adaan i surlpqsaln ardes i 2anisye gned.adesion between
the semiconductor water and the die attach film, the temperature during the heating should preferably
be at least 40 C axtfllesstmeid OF-gly(0056]dend HradiaiioniStep> With the dicing method of the
present diment, th allafz1y] ' jrradiati or irradiating the
UV-curaEdlsg%?dhesive wif%h%ﬁv%%im?%%%ﬁfgﬁ%% gfq taﬁ%41 %%\rég%@% ﬁ%@?ﬁidiaﬂon step is
not particularly lifft&tsysidd b idfete #tibieAr kb rhal) e used. Examples of light sources for
UV rays jaglbde black ligRtselansRISSS WS MOSEBHNRMRDIGRZPRESSUEG IS EEbEY 1amps,
super-high-pressure mercury lamps, metal halide lamps and excimer lamps. [0057]The quantity of UV
radiation is not pAREDIATYHRIREY, and can be chosen as appropriate to the design of the UV-curable
adhesivegpbaiy should prefarablypr atdeast Sombamadiemdandahmesinfo@md/em?2. As long as
the quantity of UV radiation is at least 5 mJ/cm2. the UV-curable adhesive can be sufficiently cured so
as to have good Néﬁﬂw&%mkv“ﬂaﬁﬁ%ﬁ?ﬁif‘%%%eg as the quantity of UV radiation is 1000 mJ/cm2 or
less, the [oosng can be aahiexetbhyot At irkadiatiosuinl anshaticpriiansef tinte {0gbB|<icing Step>

In the dicing mettw_d ofhthgl chre§er£1.t gmbodiment, the UV irradiation step is followed by a dicing step of
dicing the die attacﬁnﬁfnY]Iamlr?'a%eddto the adhesive sheet and the semiconductor wafer. [0059]In the
dicing stég3dicing equipirentipkusatidtoahbt the sexicindoicior wafendylhiglhidspeegaiptation of a dicing
plate containing diamond abrasive grains. [0060]By providing a UV. irradiation step for irradiating the
V-curable adhosi i D0 e s s A B i Ao R S et e
dicing method of thek preseliyitivemish asytiescdivedratyteet leonldhasivabirengttylof thiebesV-curable

adhesive can be lgwered p}eg%g{g%gcbgyﬂﬁgr@tﬁ&g the cohesive force. As a result, when picking up the

chips with die attach films after dicing, the intermixture of the die attach film and the UV-curable

adhesivd183Mr of the adiesielesiidhonther-dicipiihesicampedeniieed ribbeebyrsigiisressing pick up

failures. [0061]Of,couitse r@p Wity convepiional meshods apethelit¥ Mirrdiafien sigp or radiation
exposure step may be provided after the dicing step. [0062]Additionally, a pick up step of picking up

the separately cut &P FRIRT Bl TeBRIE M ULy BRepROVTaBUArtera e dRIIRg €8&p or after the
second UV irradighd@Rs@Rther, silicone rubber, polyvinyl isobutyl ether, chloroprene rubber, nitrile

rubber, craft rubber, reclaimed rubber, styrene-ethylene-butylene block copoymers,
styrene-propylene-butylene block copolymers, styrene-isoprene block copolymers,
polyisobutylene-ethylene-propylene copolymers, ethylene vinyl acetate copolymers,
polyisobutylene silicone rubber and polyvinylisobutyl ether chloroprene. These may be
used singly or in mixture.

[0035] The base polymer is particularly a copolymer of 35-75 mass% ethyl acrylate,
10-30 mass% butyl acrylate and 15-35 mass% methoxyethyl acrylate, and should



[0063]Additionally, the UV-curable adhesive may comprise a (meth)acrylic acid ester polymer, a
urethane acrylate oligomer having at least 4 vinyl groups, a UV polymerization initiator and a silicone
graft polymer. As a result, the ability to pick up the chips can be improved. [0064]Additionally, the die
attach film may comprise at least an epoxy resin, a polyimide resin, or an acrylic resin, and the
thickness of the die attach film may be at least 107m. As a result, when mounting the die chip to which
the die attach film has been attached onto the lead frame, good adhesive properties can be obtained

for the adhesive shestabtyl Be {QRRRIEMARMIMERIS QbR REeseRtIBYBhUaNBRYS BeRRHaseHbed above,
but these are merely examples of the %{%sent invention, and various other structures can be

employed. EXAMPYES {00680 fi a Prssastimrthinhstiir iy fhsHard {prsies by means of

examples, but thedneesemtasmventian dsHasit b rtited dhies el {7 |<Preparation of Experimental

Materials> The following erials were obtained to form an adhesive sheet. Base Polymer: A
(metadSiacid cster {oR D SRS PRt 5 MR SRl Hah SPEd IR ethy
acrylate, 22 masseasbuitylhorylaigrantk 2derabefrartein dayldthylraisryl die pfokmead bitiemutsion

polymerization. [qngS]Fl{}\l/r@pA}/nr&elg%gaq(Ie% é%lﬁ)r‘f%oqu Cﬂéa:tAn ac[r}(}atae-sendcapped oligomer obtained by

. b S )
reacting a hexametﬁi/ ene diisocyanat p atic éusoclf/)gngte) trimer with the terminus of a

poly(propyterie oxide)dioFtenuijtainf élh’iscimwlemappeu ioﬁgdm@irpahwlmmqleact_ing with
pentaerythritol pepta;; %rt)é,'%é?raf%e%%lﬁl%ﬁ‘éh%&@}%a%%{@ (PIadHGRE by.applicant) having a

number-average molecular weight {(Mn) of 3,700 and 15 acrylate functional groups (15 functions).

UV-polymerizablee@¢sipbuiiel BirPermderythrtofaeizaenyrireoShistaieeniers@hegmical NK Ester

A-TMM-3L). [0068]Li\ Rolvmesizalion pitiater BapryldimeihylkealdGbalananlrgacyiassl).
[0070]Silicone Graft Polymer: A hydroxyl group-containing silicone graft polymer (produced by
applicant) obtaind@!BSBAMmENSh B B4 SRy HEddorstaTieane RraceABrE Y At 70%arts by
mass of methyl mgthaciyate l4sing an initiator having two hydroxyl groups. The silicone
macromonomer was a silicone macromonomer (produced by applican‘gﬁhavin% a methacryloyl group at

the terminus of the silicon&A8IEEfe LREIR[BTTHICITIHGRGERS RBIRERIMRTINE ditébcdyanate and
trimethylol propanecacgdch{Nipnon Lalyurathane Incustiydownatatdi )n[0R{2hlbe, exparimental
materials of the Examﬁ)le were produced in accordance with the methods indicated below, The

proportional cont&Mt BFHE GBSvEHG S BEG SIS AR Ee s N SrRATH TN e KRS fRE3{TRble 1]

Experiment No. Ipicked up.

[0038] Furthermore, aside from the above-mentioned acrylate compounds, urethane
acrylate oligomers can also be used.

A urethane acrylate oligomer can be obtained by reacting a polyol compound
such as a polyester or a polyether with a polyhydric isocyanate compound such as
2,4-trilene diisocyanate, 2,6-trilene diisocyanate, 1,3-xylene diisocyanate, 1,4-xylene
diisocyanate, diphenylmethane 4,4-diisocyanate, trimethylhexamethylene diisocyanate,
hexamethylene diisocyanate and isophorone diisocyanate to obtain an
isocyanate-endcapped urethane prepolymer, and further reacting with a (meth)acrylate
having a hydroxy group such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, polyethylene glycol (meth)acrylate, pentaerythritol triacrylate, glycidol
di(meth)acrylate and dipentaerythritol monohydroxy penta-acrylate.

[0039] As the UV-polymerizable compound, urethane acrylate oligomers having at
least four vinyl groups are preferred to enable the UV-curable adhesive to be sufficiently
cured after UV irradiation, so that the adhesive sheet and die attach film can be easily
separated, and the chips easily picked up.

[0040] The UV parts by mass and at most 200 parts by mass.
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As long as the content of the UV-polymerizable compound is at least 10 parts by
mass, the UV-curable adhesive will be sufficiently cured after UV irradiation, enabling
the adhesive sheet and the die attach film to be easily separated, and easily picked up.

Additionally, as long as the content of the UV-polymerizable compound is at
most 200 parts by mass, the curing of the UV-curable adhesive after UV irradiation will
not progress too far, so that chips will not be generated during dicing, reaction residues
will not leave minor traces of adhesive, and bonding failures will not occur when
warming the die chip to which a die attach film has been laminated while mounted on a
lead frame.

[0041] Specific examples of the above-mentioned UV polymerization initiator include
acetophenone type UV polymerization initiators such as
4-phenoxydichloroacetophenone, 4-t-butyldichloroacetophenone, diethoxyacetophenone,
2-hydroxy-2-methyl-1-phenylpropane-1-one,
1-(4-isopropylphenyl)-2-hydroxy-2-methylpropane-1-one,
1-(4-dodecylphenyl)-2-hydroxy-2-methylpropane-1-one,
4-(2-hydroxyethoxy)phenyl(2-hydroxy-2-propyl)ketone,
1-hydroxycyclohexylphenylketone,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1, benzoin type UV
polymerization initiators such as benzoin, bnezoin methyl ether, benzoin ethyl ether,
benzoin isopropyl ether, benzoin isobutyl ether and
2,2-dimethoxy-2-phenylacetophenone, benzophenone type UV polymerization initiators
such as benzophenone, benzoyl benzoic acid, methyl benzoyl benzoic acid,
4-phenylbenzophenone, hydroxybenzophenone, 4-benzoyl-4’-methyldiphenylsulfide
and 3,3’-dimethyl-4-methoxybenzophenone, thioxanthone type UV polymerization
initiators such as thioxanthone, 2-chlorothioxanthone, 2-methylthioxanthone,
2,4-dimethylthioxanthone, isopropylthioxanthone, 2,4-dichlorothioxanthone,
2,4-diethylthioxanthone and 2,4-diisopropylthioxanthone, and special UV
polymerization initiators such as a-acyloxime ester, acylphosphine oxide,
methylphenylglioxylate, benzyl, camphor quinone, dibenzosuberone,
2-ethylanthraquinone and 4’,4”-diethylisophthalophenone.

[0042] While the content of the above UV polymerization initiator is not particularly

restricted, it should preferably be 0.1 to 15 parts by mass with respect to 100 parts by
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mass of the UV polymerizable compound.

As long as the content of the UV polymerization initiator is at least 0.1 parts by
weight, curing action is achieved by UV irradiation, providing an adequate reduction in
adhesive strength of the adhesive sheet. Additionally, as long as the content of the UV
polymerization initiator is 15 parts by mass or less, sufficient stability can be obtained for
the adhesive sheet even in heat or in fluorescent light.

The UV-curable adhesive may include a silicone graft polymer as needed in
order to improve the pick up ability. By using a silicone graft polymer, it is possible to
lower the contact between the die attach film and the UV-curable adhesive.

The silicone graft polymer is not particularly restricted as long as it is obtained
by polymerizing monomers having a vinyl group at the end of the silicone molecule
chain (hereinafter referred to as “silicone macromonomers”), such as homopolymers of
silicone macromonomers, and copolymers of silicone macromonomers and other vinyl
compounds. The silicone macromonomers are preferably compounds in which the
ends of the silicone molecule chains are vinyl groups such as (meth)acryloyl groups or
styryl groups.

As silicone graft polymers, it is preferable to use silicone graft polymers
obtained by polymerizing 5-95 parts by mass of a silicone macromonomer having a
(meth)acryloyl group and 5-96 parts by mass of methyl methacrylate, polymerized by
using initiators having hydroxyl groups, so as to have at least one hydroxyl group on an
end and/or a side chain of a silicone graft polymer. This is to enable the adhesive sheet
and the die attach film to be easily peeled apart and provide the die chip with good pick
up ability.

The above-mentioned vinyl compound is preferably a (meth)acrylic monomer
having good compatibility with other polymers contained in the adhesive. This is
because the entire adhesive can be made homogeneous by using those with high
compatibility.

While the content of the silicone graft polymer is not particularly restricted, the
content of the silicone graft polymer should preferably be at least 0.1 parts by mass and
at most 10 parts by mass with respect to 100 parts by mass of the base polymer.

As long as the content of the silicone graft polymer is at least 0.1 parts by mass,

the adhesive sheet and die attach film can be easily separated, so that the die chips can be
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easily picked up. Additionally, as long as the content of the silicone graft polymers is at
most 10 parts by mass, the initial adhesive strength of the adhesive sheets is sufficient
and it can be reliably fixed to the ring frame.

The UV-curable adhesive may include a curing agent as needed in order to set
the initial adhesive strength of the adhesive sheet. By using such a curing agent, it is
possible to improve the cohesive force of the adhesive, so that contamination will not
occur during assembly even before UV irradiation (in the un-irradiated state), thus
enabling it to be re-separated.

The curing agent may be of the isocyanate type, the epoxy type or the aziridine
type, which can be used singly or as a mixture. Examples of the above isocyanates
include polyhydric isocyanate compounds such as 2,4-trilene diisocyanate, 2,6-trilene
diisocyanate, 1,3-xylene diisocyanate, 1,4-xylene diisocyanate,
diphenylmethane-4,4’-diisocyanate, diphenylmethane-2,4’-diisocyanate,
3-methyldiphenylmehane diisocyanate, hexamethylene diisocyanate, isophorone
diisocyanate, dicycloxylmethane-4,4’-diisocyanate,
disyclohexylmethane-2,4’-diisocyanate, lysine isocyanate, phenylene diisocyanate, trilene
diisocyanate, diphenylmethadiisocyanate, cyclohexane diisocyanate, their trimethylol
propane adducts, bullets reacted with water and trimers having isocyanurate rings.

Among these, trimethylol propane adducts of hexamethylene diisocyanate are
preferred. This is because they provide sufficient initial adhesive strength in the
adhesive sheet and enable the adhesive sheet to be reliably fixed to a ring frame.

UV-curable adhesives are usually formed to a thickness of 5 to 70 pm. As long
as the UV-curable adhesive has a thickness in this range, it can be quickly cured by
irradiation with UV rays and provides a high adhesive strength.

Additionally, the adhesive may include conventionally known
adhesion-providing resins, fillers, anti-ageing agents, softeners, stabilizers or colorants
which are appropriately selected and added.

(Die Attach Film)

The die attach film is an adhesive sheet on which adhesives and bonding agents
have been laid in the form of films. Die attach films are commercially available in a
state of lamination of bonding agents and adhesives onto peel-away films consisting of

PET resins and the like.
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[0052] The material of the die attach film may be any bonding agent or adhesive resin
component that is commonly used. Examples include epoxies, polyamides, acrylics,
polyimides, vinyl acetates, ethylene/vinyl acetate copolymers, ethylene/acrylic acid ester
copolymers, polyethylenes, polysulfones, polyamide acids, silicones, phenols, rubber
polymers, fluoride rubber polymers and fluoride resins.

Among these resins, a mixture of an acrylic and an epoxy is particularly
preferred. This is because they provide good bonding properties in the adhesive sheet
when the die chip to which the die attach film has been attached is mounted on a lead
frame.

[0053] As the die attach film, it is possible to use a mixture, copolymer or a laminate of
these components. The die attach film may have mixed therein an additive such as a
curing agent, a UV polymerization initiator, a charge preventing agent or a curing
promoter as needed.

[0054]  <Second Laminating Step>

The dicing method according to the present embodiment includes a second
laminating step subsequent to the above-mentioned first laminating step, for laminating
a semiconductor wafer to the side of the die attach film opposite to that on which the
adhesive sheet is attached.

[0055] In the second laminating step, a tape mounter is used to heat the semiconductor
wafer, then apply a die attach film surface. In order to achieve good adhesion between
the semiconductor wafer and the die attach film, the temperature during the heating
should preferably be at least 40 °C and less than 90 °C.

[0056] <UV Irradiation Step>

With the dicing method of the present embodiment, the second laminating step
is followed by a UV irradiation step for irradiating the UV-curable adhesive with UV
rays.

The light source of the UV rays in the UV irradiation step is not particularly
limited, and those that are publicly known may be used. Examples of light sources for
UV rays include black lights, low-pressure mercury lamps, high-pressure mercury lamps,
super-high-pressure mercury lamps, metal halide lamps and excimer lamps.

[0057] The quantity of UV radiation is not particularly limited, and can be chosen as

appropriate to the design of the UV-curable adhesive, but should preferably be at least 5
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mJ/cm? and at most 1000 mJ/cm?.

As long as the quantity of UV radiation is at least 5 mJ/cm?, the UV-curable
adhesive can be sufficiently cured so as to have good pick up ability. Additionally, as
long as the quantity of UV radiation is 1000 mJ/cm? or less, the curing can be achieved by
UV irradiation in a short period of time.

[0058]  <Dicing Step>

In the dicing method of the present embodiment, the UV irradiation step is
followed by a dicing step of dicing the die attach film laminated to the adhesive sheet
and the semiconductor wafer.

[0059] In the dicing step, dicing equipment is used to cut the semiconductor wafer by
high-speed rotation of a dicing plate containing diamond abrasive grains.

[0060] By providing a UV irradiation step for irradiating the UV-curable adhesive with
UV rays between the second laminating step and the dicing step in the dicing method of
the present invention as described above, the adhesive strength of the UV-curable
adhesive can be lowered beforehand while raising the cohesive force. As a result, when
picking up the chips with die attach films after dicing, the intermixture of the die attach
film and the UV-curable adhesive layer of the adhesive sheet on the dicing line can be
reduced, thereby suppressing pick up failures.

[0061] Of course, as with conventional methods, another UV irradiation step or
radiation exposure step may be provided after the dicing step.

[0062] Additionally, a pick up step of picking up the separately cut chips from the
adhesive sheet may be provided after the dicing step or after the second UV irradiation
step.

[0063] Additionally, the UV-curable adhesive may comprise a (meth)acrylic acid ester
polymer, a urethane acrylate oligomer having at least 4 vinyl groups, a UV
polymerization initiator and a silicone graft polymer. As a result, the ability to pick up
the chips can be improved.

[0064] Additionally, the die attach film may comprise at least an epoxy resin, a
polyimide resin, or an acrylic resin, and the thickness of the die attach film may be at
least 10 um. As a result, when mounting the die chip to which the die attach film has
been attached onto the lead frame, good adhesive properties can be obtained for the

adhesive sheet.
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Embodiments of the present invention have been described above, but these are

merely examples of the present invention, and various other structures can be employed.

EXAMPLES

Herebelow, the present invention shall be further explained by means of
examples, but the present invention is not limited thereto.
<Preparation of Experimental Materials>

The following materials were obtained to form an adhesive sheet.
Base Polymer: A (meth)acrylic acid ester polymer (produced by applicant) which is a
copolymer of 54 mass% ethyl acrylate, 22 mass% butyl acrylate and 24 mass%
methoxyethyl acrylate, formed by emulsion polymerization.
UV-polymerizable Compound A: An acrylate-endcapped oligomer obtained by
reacting a hexamethylene diisocyanate (aliphatic diisocyanate) trimer with the terminus
of a poly(propylene oxide)diol to obtain an isocyanate-endcapped oligomer, and further
reacting with pentaerythritol penta-acrylate. A urethane acrylate oligomer (produced
by applicant) having a number-average molecular weight (Mn) of 3,700 and 15 acrylate
functional groups (15 functions).
UV-polymerizable Compound B: Pentaerythritol tri-acrylate (Shin-Nakamura Chemical
NK Ester A-TMM-3L).
UV Polymerization Initiator: Benzyldimethyl ketal (Ciba Japan Irgacure 651).
Silicone Graft Polymer: A hydroxyl group-containing silicone graft polymer (produced
by applicant) obtained by polymerizing 30 parts by mass of a silicone macromonomer
and 70 parts by mass of methyl methacrylate using an initiator having two hydroxyl
groups. The silicone macromonomer was a silicone macromonomer (produced by
applicant) having a methacryloyl group at the terminus of the silicone molecule chain.
Curing Agent: 1,6-hexamethylene diisocyanate and trimethylol propane adduct
(Nippon Polyurethane Industry Coronate HL).

The experimental materials of the Example were produced in accordance with
the methods indicated below. The proportional content of the above-described

substances is listed in Table 1.
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[0073]  [Table 1]
Experiment No. 1 2 3 4 5 6 7 8 9 10
Base 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
polymer
UV-curable gg’r;]p‘;'ﬁ:‘f'zab'e A100 | A100 | A100 | A100 | A100 | A100 | A10 | A200 | A5 | A300
adhesive uv poI merization
layer ¥ polymenzal 5 5 5 5 5 15 1 10 05 15
initiator
Silicone graft 2 2 2 0.1 10 2 2 2 2 2
polymer
gt\ép'”ad'a“m Energy (mJcmd | 150 | 5 | 1000 | 150 | 150 | 150 | 150 | 150 | 150 | 150
Chip retention A A A A A A A A B B
Evaluation Pick up ability A A A A A A A A B A
Overall A A A A A A A A B B
Comments Ex. Ex. Ex Ex. Ex. Ex. Ex. Ex. Ex. Ex.
Experiment No. 11 12 13 14 15 16 17 18 19
Base 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
polymer
UV-curable gg’r;]p‘;'ﬁ:‘f'zab'e A100 | A100 | A100 | B100 | A100 | A100 | A100 | A100 | A100
adhesive uv poI merization
layer =Y poy 01 | 005 | 20 5 5 5 5 5 5
initiator
Silicone graft 2 2 2 0 | 001 | 15 2 2 2
polymer
gt\ép'”ad'a“m Energy (mdicmd | 150 | 150 | 150 | 150 | 150 | 150 | 1 | 1500 | o0
Chip retention A A A A A B A B A
Evaluation Pick up ability A B B B B A B A C
Overall A B B A B B B B C
Comp.
Comments Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex
[0074] The main constituents and their amounts in the adhesives corresponding to the

respective experiment numbers are shown in Table 1. In preparing the adhesives, 3
parts by mass of a curing agent were added in addition to the constituents shown in the
table.

[0075] Next, the adhesives were applied to PET separator films so as to result in the
thickness of the adhesive layer after drying being 10 pm, and laminated onto a substrate
film to form an adhesive sheet.

[0076] As the substrate film, a film (DuPont Mitsui Polychemicals Himilan 1650)
composed of ionomer resins mainly constituted from Zn salts of ethylene-methacrylic
acid-methacrylic acid alkyl ester copolymers, having a melt flow rate (MFR) of 1.5 g/10
minutes (JIS K7210, 210 °C) and a melting point of 96 °C, and containing Zn?* ions, was
used.

[0077] The following was obtained as a die attach film.

Die Attach Film: A film of thickness 30 pm, its composition being a mixture of an



B AB B B B C Comments Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Comp. Ex. [0074]The main constituents and
their amounts in the adhesives corresponding to the respective experiment numbers are shown in
Table 1. In preparing the adhesives, 3 parts by mass of a curing agent were added in addition to the
constituents shown in the table. [0075]Next, the adhesives were applied to PET separator films so as
to result in the thickness of the adhesive layer aftes-drying being 10and laminated onto a substrate film
to form an adhesive sheet. [0076]As the substrate film, a film (DuPont Mitsui Polychemicals Himilan
1650) composed Lfjapagkiasinsgygindyigonstituted from Zn salts of ethylene-methacrylic
acid-methacrylic acid alkyl ester copolymers, having a melt flow rate (MFR) of 1.5 g/10 minutes (JIS

K7210, 2248 and a meltlig BoiALSH gés@?ré‘?fﬁ“é%ﬁféﬂﬁi?]@e?f’fﬁﬂdi‘b‘ﬁ%f WM 9548™B6771The following
was obtained as andiesattackiditnassDie Adtach Film: A film of thickness 30 im, its composition being a

mixture CEI)(%B] _15<_Laminating Step>
A die attach film was laminated to the adhesive sheet, and a semiconductor
wafer was laminated to the die attach film on the side opposite that laminated to the
adhesive sheet
[0080] <UV Irradiation Step>
The sample in the above laminating step was irradiated with UV rays from the
adhesive sheet side using a high-pressure mercury lamp. The adhesive strength of the
adhesive layer was reduced by this UV irradiation.
[0081]  <Dicing Step>
The laminated wafer was cut and separated to form chips. The adhesive sheet
was cut to a depth of 30 um. The dicing was performed to a chip size of 10 mm x 10
mm.
The dicing machine was a Disco DAD341. The dicing blade was a Disco
NBC-ZH2050-27HEEE.
Dicing blade shape: outside diameter 55.56 mm, blade width 35 um, inside diameter
19.05 mm
Dicing blade rotation rate: 40,000 rpm
Dicing blade advance speed: 80 mm/second
Cutting water temperature: 25 °C
Cutting water quantity: 1.0 L/minute
[0082]  <Pick Up Step>
The separately cut chips were picked up from the adhesive sheet.
The pick up equipment was a Canon Machinery CAP-300I1.
Number of needle pins: 5
Height of needle pins: 0.3 mm
Expansion amount: 5 mm
[0083] <Evaluation of Experimental Results>
Chip Retention: The number of chips with die attachment films retained on the

adhesive sheet when dicing a semiconductor under the above-described conditions was



acrylic resin and an epoxy resin. [0078]The evaluation was performed using a semiconductor wafer of
diameter 6 inches and thickness 0.1 mm. [0079]<Laminating Step> A die attach film was
laminated to the adhesive sheet, and a semiconductor wafer was laminated to the die attach film on
the side opposite that laminated to the adhesive sheet [0080]<UV Irradiation Step> The sample in
the above laminating step was irradiated with U\ 1&ys from the adhesive sheet side using a
high-pressure mercury lamp. The adhesive strength of the adhesive layer was reduced by this UV
irradiation. [0081]}sRicirg Step> The laminated wafer was cut and separated to form chips. The
adhesive sheet was cut to a depth of 30 m. The dicing was performed to a chip size of 10 mm x 10
MM. The dicih§aeRhe Wagy 154 DRDSA AL AR HYE was a Disco

NBC-ZH2050-27 Hgfokd)Dicinghtade shapes outside dianpgieshbamidhdladewidth 35 im, inside
diameter 19.05 mm Dicing blade rotation rate: 40,000 rpm. Dicing blade advance speed: 80
mm/second Cuttir%%%lisér tléersr?ﬁté?ﬁ ugp)é:oggqtgséeutﬁlirﬁejlo \?vrg?rgp?qsﬁ‘éen [ ft 1.0 L/minute [0082]<Pick Up
Step> Theosgpar&iekupubihips Wereupibked dpfsompdbie ddhieg peishiogt withelgidkewpauipment was a
Canon Machinery.CAP-30011. Number of needle pins: 5 Height of needle pins: 0.3 Expansion
amount: & mim 00 A TR e P R T ST chips it
die attachment filmes retiined-on the adhesive sheet when dicing a semiconductor under the
above-described g ggg]ifggiwgé 15;5%@’/%}%}689 Adlgxcellent): At least 95% of chips retained on
adhesive sheet. B (ggood): t least 90% and | sspthan 95% of chips retained on adhesive sheet. C
(poor): Less than®E9sf chipsaetlineddasadiiedive ehmbérs picked up.

C (poor): Less than 90% of chips picked up.

[0085] As is clear from the results in the above table, according to the dicing method of
the present invention, the adhesive strength of a UV-curable adhesive can be reduced
beforehand while increasing the cohesive force. As a result, pick up failures when

picking up chips with die attach films after dicing can be suppressed.



[0084]Pick up ability: The number of chips capable of being picked up with the die attach film attached
after dicing a semiconductor wafer under the above-described conditions was evaluated. A (excellent):
At least 95% of chips picked up. B (good): At least 80% and less than 95% of chips picked up. C
(poor): Less than 90% of chips picked up. [0085]As is clear from the results in the above table,
according to the dicing method of the present invertion, the adhesive strength of a UV-curable
adhesive can be reduced beforehand while increasing the cohesive force. As a result, pick up failures
when picking up chips with die attach films aftercdigingscan be suppressed. -1 7- CLAIMS 1. A dicing
method for semiconductor wafers having die attach films, comprising: a first laminating step of
laminating a die attach film to an adhesive sheet formed by laminating a UV-curable adhesive
comprising a (meth)adiylig aetdoasterspalymmeicnurathanevagsirtealigomer oayingt least 4 vinyl
groups, a UV polymefrizt tion iqitiat?r and a silitcone raftt I}([’netr ontodﬁ\ subsftlray? film;d a second
laminating step of Iﬁrﬁfﬁaﬁrﬁ‘bmélgérsn?@oon Uctor wafer ont6 the ré‘p(ﬁsgi?e Side’s %ﬁeod%eathch film
laminated ttnthieasidp @ Sivecsbit pdhebik ércadiationgstepedt) rradiating ¢he Pifyourableegdhesive with UV
rays; and dicing step of dicing the semiconductor, wafer and die. attach film_laminated to the
aanesive shE SR e By A omprises at
least an eperftredime polymsidetrasifiland an acrylic resin, and the thickness of the die attach film is

at least 10 F.A.m.

a second laminating step of laminating a semiconductor wafer onto the opposite side
of the die attach film laminated to the adhesive sheet;

a UV irradiation step of irradiating the UV-curable adhesive with UV rays; and

a dicing step of dicing the semiconductor wafer and die attach film laminated to the

adhesive sheet.

2. The dicing method according to claim 1, wherein the die attach film
comprises at least an epoxy resin, a polyimide resin and an acrylic resin, and the thickness of

the die attach film is at least 10 pm.



