SPECI FI CATI ON DI CI NG METHOD TECHNI CAL FI ELD [0001] The present invention
relates to a dicing nethod for dicing a sem conductor wafer wwth a die
attach filminto chip form BACKGROUND ART One net hod of
manuf acturi ng el ectroni c conponents conprises a |lamnating step of
| am nating an el ectronic conponent assenbly consisting of a plurality of
circuit patterns formed on an insulating substrate or a wafer to an
adhesi ve sheet, a cutting/separating step (dicing step) of cutting the
| am nated wafer or el ectronic coPsdRENTII@Nsenbly to formchips, a W
irradiation step of irradiating with UV rays fromthe adhesive sheet side
to reduce the adhesive force of the adhesive |ayer, a pick up step of
pi cking up the separately cut iR MEIHId® adhesive sheet, and a fixing
step of applying an adhesive to the bottom surfaces of the picked up chips
and fixing themto a lead frane or the |ike by neans of this adhesive.
Regarding the cutting step, a nethod of lamnating a wafer or electronic
conponent as n_adhesi ve sheet and further fixing the adhesive
shggt to a r?ﬁgg¥¥5%€Fﬁ¥ﬁ%n cutting and separating (dicing) into separate
chips is known. Met hods of using an adhesive sheet (die attach
filmipbagrated Sh@@%hs@@%h&&kﬁ;@b@s@E&ﬁ%ﬁpﬁ&k&lk@H&ﬁg%@QnQ&&Haéﬂ adhesi ve
sheet used in such a manufacturing nmethod and thus having both the function
of an adhesi wefeshétbe dfegttadifdmiiptodiipifergn. and t he function of an adhesive for
fixing chips to a lead frane or the |Iike have been proposed (see Patent
Docunment 1 and Patent Docunent 2). The step of applying adhesive after
di ci ng can bBASKIGRUEENDWRISIi ng a die attach filmintegrated sheet for
manuf act uri ng el ectroni c conponents. Additionally, die attach
filmintegrated sheets excel in their ability to control the thickness of
t he adiﬁ%@ﬂ;ve por t i Gt ailp st ppeisetudngdecsonid rasharenth ey issgueeetnout  as
-2- conpar ed_w ﬂ&ﬂ§ i i . i ad frane.
[0006]Fbmeve?¥ﬁ§??ﬂ§ﬁﬁcreé%%g&?%?é r§%¥§%HEQYEQ%?E§§§E§?%?§t?ﬂ%%k@nts, chip
Si zes have beatns tharegen aandulbhngwyubstyatd crarvedsitngy ghsdw sheetwhi ch the chip
ick up work after dicing is. difficult. Furthernore, at the time of dicing,
ot only t he“Sen SBRALE TF QUsEEeP bt &ing g B AT 4ES SAFFT T and ¢ he
adhesi ve | ayesm@ehtaeseatlyas ks BeRIUV AfaRiabCath ofsRadiftdl Withudigs at tach
films and adhesive | ayers can be interm xed on the dicing |line, and even
after irradi &pMdhe askpetne shegy side ipysdiera Sistadhesivdifarary thegihesivg 13ygy poisk upf
reduci ng the i . J S iJd during
bi ck_upr eaul e g el GBS A 55 R AP Bloet SRR Alle gt
2006- 049509 ApgPainemt adDeg vmte tite Hattoh Bui2@85ef 246638 Ap SuipidaYixlg, tHdrictol aNVENTI ON
[ 0008] The pr§§§pt i nv nﬁ% n was %ﬁgﬁ @p consi deration of the
above- ment i offéd TF RURE USe e aNd AAYt'H& pur pose of offering a
sem copousgt or waf etegshaGigng: dmidkedpwhasebdotiiginaghasiag osbeafongnd the die
attach filmcan be easily separated at the tinme of pick up, thereby nmaking
the chip pi cRorw%raRse@Pééia apjpgicsiye dagicad furfhgoperthePreaserhectitnyeng i on
of fers a dici : ] Q?H? I navi die attach film
conpri sing ah??%gﬁaﬁgg¥lgﬁ?%3§§?%%&5 %ﬁ%ﬁﬁ?%%ﬁhggﬁﬁgggﬁtach filmto an
adhesi W@4sheet f orvetodsyf hidmg aveddheryeahddVidiaatall gmadhesitedeshantlaviagsubst rat e
film a second |am pating step of lam natin sem conduct or wafer onto the
opposi te sidngFm?H@“E?@gg?ﬁggﬁa??+ﬁWY% eﬁ&%ﬁ@“?ﬁ*ﬁﬁ@"ﬁ%ﬁ@??%Ewgﬁget; a W
irradiation sie@udhavidgbath @t fngidon® aAMIeUl adlg f@dhesi d@npdddind Mniiays: and a
dicing step of dicing the sem conductor wafer and die attach fil m|am nated
to t he adhesPia® agheséte forfpgBe]ire Eot lgihpnicrrithrdikdihaerhgernepesdd (ke Raat pr esent
i nvention, a ' i 8. [ L.ati : -C | sive
W R UV T aye e R LS P L PR BRIE 1S g
step, so as tldppadigusinge dadhtedi file-ifiogoed eficet foembMifednnalyl eecadiiesi ve
bef orehand, while increasing the cohesive force. As aresult, it is
possible to FfEHIEE Fnterm xture of the die attach filmand the UV-curable
adhesi weush ayer of Adgiadinggic\uRa®Balintef alel enedisChkdatinliheN@LAER cBited(iHag up the
chips with die attach filnms after dicing. MOIDES FOR CARRYI NG QUT THE
| NVENTI ON [ OB ¢s6 pethe rdwsivardtion #Hy sHBPREE<Eect e et e s@tresdivotiisnent  of
the present invention shall be expl ai ned.



In the present specification, the term"nononer" shall be used to refer
both to so-called "nononers" thensel ves, and to nononer-based structures.
Where not specifically indicated otherwi se, the parts and percentages in
the present specification are all based on a standard by mass. In the
present specification, the expression "(nmeth)acryloyl group” refers
collectively to acryl oyl groups and'%bthacryloyl groups. The nanes of
conmpounds i ncluding the expression "(meth)" such as "(neth)acrylic acid"

|'i kewi se ref esmeedd eieit invt@bds dsthg @onpEed bofdthi Bigps aretidnd fand. conpounds not
having "neth" in their names. The function nunber of urethane acrylate

ol i gon‘@?@ refers thPese: wliherease “VF%S‘}P“@* B%E‘B‘éo“ﬂlé?torrfﬁ’[“@%ﬂ“@' CHP 58t hane
acryl ate ol i gaBbconlcQidlahiehittet iteealRE NRL iRGHRK HNit RaRev&RRed nent  of
the present invention I's a dicing nethod for sem conductor wafers having
die attach f@icirgis didiapt-i Siribermofe; atdhe Hrameiidignpot onygheofemicandystriwalera di e
attach 111 m g A0 AdNeslveRNest.l Ik By L AMIANI RN HiLabL © adnesive
onto a substFate fi nm a secon amnating step o anlna?lng d

sem conduct othawkt dfe agrihadilt:hendopipesictl &y et cdeboihtethzedlorethatitcaging iahdn | am nat ed
to the adhesive sheet; i.rradiation step of irradiating the UV-curable

a P |
adhesi ve wi t Arenitprayradiationdy H\arags sgsegrets foficing (r His LRSS EiFEERE RS or waf er
and di e attaghhehild MhdeaiBate@bhel 6 JobLseBANGRINRIRPBRL up resulting in pick up
Her ebel ow, the steps 1 n the above dicing nmethod shal? be expl ai ned.
[ 0013] <Fi r st er@m nati ng Step> The dicing nmethod according to the present
enbodi C ises a fir am ing step of lamnating a die attach
filn1t@EgL adqgéiygngrggtjfgg%e E%gklamnating a UV-curabl e adhesive onto a
substrat e fi Paent[f06d4ddr AdhHesbresGieat ) The adhesive sheet is
produced by applying a UV-curabl e adhesive to a substrate film and
consists of a substrate filmand a UV-curabl e adhesive | ayer | am nated onto
t he subst rat euhiNiARY 0RG3E fhsubetibat e Fil m The thickness of the
substrate filmis preferably at |east 30 pm and nore preferably at |east
60 pmto prevent tearing of the adhesive sheet when the adhesive sheet is
stretclié@l i n t he pihekramt stvepionAddintademadohgiderative of thieekavessngfnedhe substrate
filmis preferably at t 300 nd nmore preferably at nost, 200 pmto
nchi eve hi gh BB e DHE R alerUR - St FLe e B P g bl ck
up. [0016] Thehemin@hé alheGfe dhbB@ 2SS WrektBckf filitah Be QA6ity pdrhted kM tRE fijfe of
restricted, and may, for exanple, be polyvinyl chloride, polyethylene
t er epht hal at ik 5p ta¢reRyI eaénafhashir Bickrarekadigotigresasican et hyl ene-acrylic
aci d- agpost i ¢ aci d @bekefiidvBhuA LI ENH&hdWlor AWML ALEGURRLY IR,
thernoplastic olefinic elastoner, a polyethylene, a polypropylene, a
pol ypr opyl ene dgapathfier comgmisiog h{itse hevmting biee oldohnidatbgpoliy atbxch filor toan | ononer

resin obtained by crosslinking.an. et ene- th)acrylic acid copol ymer or
et hyl ene. tihoks deryr e bt g RO e R e e B w T

metal ions. Agosdiasina8iestéyd diMEninktinglaSeRREdRIcewhRr IR X paLieSdO6f t hese
resins, copolyners and nultilayer filnms. 100171The material of the
substrate fiFindieatprieflar/apingtedir hoadieive feg nUV Arstigionsiteseirafigdts, those
obt ai ned by g{eWéd;m Meﬁ%qpiltinggs@}ﬂ 'a'?igch%tslf%lo?Bf%in‘é!’tll'le}‘]s%mictgﬁrcﬁfcm acr yl IC

acid units and (nmeth)acrylic acid ester units wWith netal 1ons such as

Na+, K4 and Pmfesamatde sttach bk bofistedgethegdbapabhat.of suppressing the

i f whi -sh d shavi 00181Th bst e fil f bl
Sene LR o o okl NaRe R IR0 o RSARTIE S LI Pl e o Y

Addi ti onal | yof itagiasibst Usttc@rabielaihdssie PH@fLEr @bl ¥ provideli Brtweed wdibdgndZn2+ i ons
having a nelting point of 80-98 C. [0019]' The nethod of nolding the
substrate fi laRinadingsier pad o disingriey seastorlpeerdle adhatvedRsnpl tisUVherblde

cal ender ol gdipng, . géf&’eﬁanﬁ%&ﬂi%h&&sin%@iel BhdsRR rand aastdDg-it ié\gagkglewe_se, _
1-die extrusion is especially preferred for achieving better precision in
t he subst r at esdiuird inmfetrhixgkanefske dif @BROJiMhendtbe Hyduablefadhavivadpyar dithecur abl e
adhesive |l ayer, on the substrate filmto. form an.adhesive, sheet i s not

par e cutar by 50t MEReh PR E DB et PR e Bl Eopl | cat i on
of adhesive anrirg the substrate filmby neans of a coater such as a gravure
coater, a conma coater, a bar coater, a knife coater or a roll coater.

Al ternatively, the adhesive can be printed onto the substrate film by
relief printing, intaglio printing, planographic printing, flexographic
printing, offset printing or screen printing. Anong these, the conma coater
is preferable for achieving better productivity and precision of

t hi ckness. [0021] (UV-cur abl e Adhesi ve)



The UV-curabl e adhesi ve provided on the substrate filmmy be of a type
that is conventionally known. The conponents of the UV-curabl e adhesive and
its functions when irradiated with UV rays are such that the adhesive
strength is achieved by the base polynmer which is the main ingredient, and
cured by a UV polynerization initiator that forns UV-pol ynerizabl e
conpounds havi ng unsaturated bonds iAto a three-di nensional nesh structure
when subjected to UV radiation. [0022]1In order to inprove the pick up
ability, themboryeror ChrRRYEdGloaseTppiyverTRIOUl d preferably be a
(meth)acrylic acid ester polyner and the above-nentioned UV-pol yneri zabl e
conpound shoul d preferably be a urethane acrylate oligonmer having at |east
four VIORMI gr oups,Heaphglomut dikies msthed ageotdinglsley) pepedaentehthemiestt or and a
silicone graLRmRQEXHﬁﬂm%Q@#hQLbe i ncluded. [0023] As the above-nentioned
base polyner, it 1s possible to use commonly known (neth)acrylic acid ester
pol ynmers, rubber - Hase¢raditesicitesticanidie tdve “hckener| Gigdlde As{dretdigrdotipmbi ¢ aci d

ester polyner i . pol ymer, obtai ned b ol rizin net h)acrylic acid
ester nnnoneﬁ%?ﬁﬂng?F%W§1Nv?wqﬁgﬁﬁfégpgp?%gg@ﬁﬁSggﬁé?&pg%vﬁ%$§ may i ncl ude
Vi nyl ~ conmpougshcifeg iRli&tddtdnetwih) 8k arB i) pedeilah & i@ Ge(hrL6l: efeclRARAET S.

[ 0025] Exanpl es of (meth)acrylic acid ester nononers include butyl

(et h) acr yl a2l passe ey p stepasrhyaepsp| aidhe Rresspispecifaiernitecrgracs,  pentyl

(met h)acryl at h - nonyl|
(et h) acryl at @?eﬂg%w{)yl %Fr%ﬁ)hgeg%% éﬁlllg‘%ﬁ?ly foa%ww] ? Iqrré%g%r{gg}r? é;{%{?}g{w h@’%ﬁ@l

(et h) acr yl aflleg nagtehpf cofpetisactudiag the epseppofiylethi hetinydcmythat@lic 4dd”"decyl
(meth)acrylate, .nyristyl (nmeth)acrylate, cety|, (meth)acryl ate,  stearyl

(ot h) acr o1 at Gyl Y fpRpaa frats b Sy PR e Pat o

di cycl opent amybth{ mahd) @etey] ate furResZylmierBl i Bsoak it oligBhbRXyat hy |
(meth)acryal te, ethoxyethyl (neth)acrylate, butoxynmethyl (neth)acrylate,

but oxymet hy| themeryrR iy bireurimg: Bpkess i ghappryinatingaryl ate.

AToNg fofigge, 1t T SpeaRaGi s RE %iﬁ% Ay exfngﬁ it B oo s Lfefthgs) ve to
contain butyl (neth)acrylate and et yl (et 3acry|at . This iIs because they
provi de suf f dingmtethodifed sahicachesir wefestiraging tile attectt fhms, dvinpusigdd @rsadhesi ve and

enabl e the adhesive sheet to.be reliabl, i xed, to the ring frame.
PD056] Sut ¢ a0 B R SRES T A RS B RS T RHT Py be used
i nclude t hogghiRavk BYValrdb@ashesdROnIUNGHIRR MO QUPhdahiomeihgfie@pit he group

consi sting of hydroxyl groups, carboxyl groups, epoxy grOUﬁf, am do groups,
am no gr oups lanHetiRg P s¢migeuge” walen eghine OrOISEE Steold g, disaitapiairipeingiefd gr oups

oo SP ho ik AhRSRNACAUAy AElh O MWASeighRIF L P BTRLERIE Akl X0 TR OUN

monomers having a hydroxy!l group Inc oxyet hy net h)acryl ate,

2- hydr oxypr op¥ylraysmetds) didnydtgt & dicdhghtreseonapbdbydr Waiethd derthcdttidmand vi nyl

al cohol . [0028].Ex l.es of vinyl conpound nononers havi ng carboxyl groups

i ncl ude (netﬁTﬁ%?%ﬁggw ggﬁﬁmég%ﬁonic acid, maleic acid, maleic anhydride,

i taconic acid, fUrWé’rjeBé!oa,Gihdste@@ihﬂ@%%i&h%ﬁn&’tﬁ@& 5iGHaE beblARG. Ci nnam ¢ aci d.
[ 0029] Exanpl es of vinyl conpound nononers having an epoxy group include
acryl gfei3dy| <BErshbamiantreCieth) acryl i c acid gl ycidyl ether. [0030] An exanpl e
of @ vinyl compoung. BRAQMEL:DANGARH AILAS L bR uhs (TEhALACKY] ani des.

[ 0031] An exanple of a vi'nyl conmpound nononer having an amno group is

N, N- di et hy| &amiimoieg kyp of Inetchdiacay gik atzeh £i[r) @32 ]aAhestx aigel ferrodd ty vi nyl conpound
nononer havi 9.2 et ol ?roE%.is N—neEh I%l acryl am de. [0033] Exanpl es of
the method of"Pradgaet: on e FhRE eI S ?éﬁiﬁmacid ester pol yner include
emul sipmapol ya@iciizadieon and sol ution pol ynerization. Wien considering the
pick up ability, the (meth)acrylic acid ester polynmer should preferably be
acrylic rubber prddgestrsiyysiepuib Bicgnceg by yarlying atiVolyrabjeggba Btafmpl es of the

rubber - based s@gpﬁl? M‘{l’?, a.}l@ g(lnglgt% opéagu'ﬂgt?gte lrialep\gra’U\ﬁyd’llLkhggdhgsive layer
laminated onto the substrate film.
[0015] (Substrate Film)
The thickness of the substrate film is preferably at least 30 um, and more

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



i soprene rubber, styrene butadi ene rubber, styrene-butadi ene bl ock

copol ymers, styrene-isoprene bl ock copolymers, butyl rubber, .

pol yi sobutyl ene, pol ybut adi ene, polyvinyl ether, silicone rubber, polyvinyl
i sobutyl ether, chloroprene rubber, nitrite rubber, craft rubber, reclained
rubber, styrene-ethyl ene-butyl ene bl ock copoyners,
styrene- propyl ene-butyl ene bl ock copﬁtyners, styrene-i soprene bl ock

copol yners, polyisobutyl ene-et hyl ene-propyl ene copol yners, ethyl ene vinyl
acet at e copokyae stretqpl yH thopidk yp ane gwhumﬁmarmubb@meﬁndmpahywmayhmsobutyI
ether chloroprene. These nmay be used S|n% in mxture. [0035] The base
pol ymer is p&ﬁf rekly st 0 Gpard mere PhttergBly pm ﬁség%)ﬁl’éiorﬂ?]l“e‘éf’é}‘% elasHcity1 0- 30
nmass% butyl  agkyhRLenaRE sHear 39S Xouet haxyet hyl acryl ate, and shoul d
preferably be a (nmeth)acrylic acid ester copolyner obt ai ned by emul si on

pol ynmelP¥at i on. Thibs rmaeertabofdmsabﬁragqﬁlm ighaparticwprly eebtrigdéhasil way.der engt h in
to the ring Pram of BosEIuR0 Gt PokEh BFeh bl IR s eh Lo BER OO o
wei ght conpounmnhawmng&amnéeaemukmmmgmemmpehymnﬁmzab@aneahpmmnmﬁqbon doubl e
bonds in the nol ecul e, which %%Q forma three-dlnen5|§nal nesh upon

i rradiation BPUNPF YR rpegifoEkiainsiaaemet 2 eRYHBYI§Het PYRBPRY ®6rfhounds
include trimetBylplieRt SRAPReL 51{ aﬁ)w,leaatcfyam L& EIRHY bPhn BRIRGN&IN
tetra-acrylate, pentaerythrifol triacrylate, pentaerythritol

t etra- acryl avbtaingd bsen*pabmlymgﬁn Etﬂmielwﬁmemmwbx Wempaiya@r otleat e,

dlpentaerythr ) Gf te 4-but. col Iate

1, 6- hexanedi oihyf)ne Cme)%a CyaC% (me;[ ik élﬁéc‘ er CP’% iTzf(:rrwfli' rf“eqém{%nﬁanur| c acid
triethylacr ylsmseatamdns;nmmimbla{d Oge amaudea&rlt&sekdsgees;hceymaemdl ablaRyer

Anong these, dipentaerythritol hexa-acrylate is particularly preferable.
This is to e e that the UV-curable adhesive is sufficiently cured after
UV irradiAation, somehaatterrahata%eaiav@mﬁn@s;efm.ﬂhena&aagn f shigmgan be
easily separated and the chips can be easily 'pi cked up. [0038] Furthernore,
asi de from t heomigorensthesd @newdaemsatieif@@mnn@shamrgeqthme uatr yl at e

glb![ g?rr;rg{js b;a eg_‘i(} acT I}]’PC ac1ds urlxts a1|1d Emeth acr'AT Cf acﬁc ﬂ%i‘%te@%&’ﬁ x%tthsrtn%tiaf ior%rggl_&b z%.f‘;e?ﬁer
with a pol yhydr, |Keamosmyaananebiemaugdapable bf @@p&ssﬂngtthe te@patich bfsocyanat e,
2,6-trilene diisocyanate, 1, 3-xylene diisocyanate, 1,4-xylene diisocyanate,
dlphenylnethéwg &% aH@FE@EVﬁnate t ri met hyl hexamet hyl ene dii socyanate,
hexanefypu ene di i saeyanabe fmgréfaga?%%ﬁelfiﬂdvm@/(ms 8t ot5% YA R Ih (R
|socyanate endcapped urethane prepolynmer, and further reacting with a
(neth)acrylaﬁ@zwaMﬁﬁQ a hydroxy group such as 2-hydroxyet hyl

(met h) acryl at e, [,0 th)acr %en C
(meth)acryl ate, pen %é?? ﬁﬁ?#%%ﬁ%??g?ry a g%Faﬁﬂgln T£n 1 §¥r§ﬁate and
dipentaerythmEMQ%Fﬁnmehdeexy penta-acryl ate. [0039]As t he UV-pol yneri zabl e
conmpound, urethane acrylate ol i goners having at |east four vinyl groups are

prefer P81t o enabl Brerrdhade! eiiding e sehiee \f}lé“ eobrardarly cestiftadyaur ed after

UV irradi ati QQym alab@&e SRR MNRERLY & v &8 LsiANGhidiish MdlRGRf 1 | m can be
easi |y separated, and the chips easily picked up. [0040] Tﬁe W parts by
mass and at nost 200opathess, Diegpsssion is @pecially preferfisl fprawigedns bdler cont ent  of
t he UV-ponne;%%%gle c%ﬁpgqgghn légeslseast 10 parts by nass, the UV-curable
adhesi ve wi | PP °sdt 11 dient curedafter UV irradiation, enabling t he
adhesi wezgheet andr Heheetﬁhda)fatrhacgm wy- kmmleacbegeasydrwnsleznabsaﬁaednmand easily
pi cked up. Additionally, as |long as the content of

th
UV- pol ymer i zé‘B’P‘ea“c‘SHb‘;b‘{.‘iﬁEFef§"8’tp5ﬁrﬁb%’ﬂa“26@’“ﬁ%ﬁdt eidwama’%mdtlﬂ?emeth?#swé of the
UV-curabl e aqlh@&'a}!ﬁm%&n%fa&%sﬂvé BI?tgltlﬁ%tsb%anhrln D el RILERS s&a%sz,ar so t hat
chips will not be generated during dicing, reaction residues will not |eave
m nor traces go-’fvumnetsll veomlancbab—’ondhan@aifeala Iknifesaigf $1a mbroatesc uftdt@menelwar m ng
the die chipf the ggsli\%%ar?‘bg r?nte&én%c@lf subs%tc?ﬁm Beﬂefléarmm% 11%’%!8 pU{f ount ed on

a lead frane. 1 pecific exanple

pol ynmeri zat i @nbgiaphiapetingtdxogieplacatophaiiBagrihypeorldMegopymmgi zat i on
initiators such as 4- henoxﬁdlchloroaceto phenone,

4-t - butyl di chl or oat®PPHERO %“”HP%FHS&Vé@gﬁaﬂﬁéﬁaﬁew”%b“mrP”mmhww

2- hydr oxy- 2- net hyl - 1- phenyl pr opane- 1- one,

1- (4-isopropyl phenyl) - 2- hydr oxy- 2- et hyl pr opane- 1- one,

1- (4- dodecyl phenyl) - 2- hydr oxy- 2- net hyl pr opane- 1- one,

4- ( 2- hydr oxyet hoxy) pheny1( 2- hydr oxy- 2- pr opyl ) ket one,

1- hydr oxycycl ohexyl phenyl ket one,

2-met hyl - 1] 4- (et hyl t hi o) pheny11- 2- nor phol i nopr opane-1, benzoin type W
polynerlzatlon |n|t|ators such as ben20|n bnezoin met hyl ether, benzoin

o o .



mass of the UV pol ynerizabl e conpound. As long as the content of the
W polynerization 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
WV polynerization initiator is 15 parts by nmass or |ess, sufficient
stability can be obtained for the adfiesi ve sheet even in heat or in
fluorescent light. [0043] The UV-curabl e adhesive may include a silicone
graft pol yneendsrefgadsdnicitheqr der to inprove the pick up ability. By using a
silicone graft polyner, it is possible to | ower the contact between the die
at t achl9f1 nt&ﬁﬂ“?ﬁ@eﬁﬁh%u?hble adhesive. [0044] The silicone graft polymer
i's not particul arly,. i /LI £HeR3 QNG thd subSraoPiIR hﬁﬂoe% L Wyessi zi ng
nononers having a vinyl group at the end of the silico uIe chain
(her ei naf t er corebiongty krowas Tieichinporetswhite @qumh@rasihgswesu@ Hs ascthoropol yner s
of silicone cro nd copol. yner.s cronon rs and

ot her vi nyl g%ﬁ%ﬁ%ﬁﬁgﬁ%tﬁb SFWF@Sﬁ%*h%EF%Hﬁﬁgﬁgsrm“ is 8¢ l‘gag%ﬁg%gﬁnpounds
in which th9p61@ﬂlt$r Wwhicht RencShdih GRALIADbCHI mm@d@h@rtﬁhﬂylmtgﬁcﬁlﬂm such as
(meth)acrylo groups or styryl groups. [0045]As silicone graft polyners

it is prefer };BF‘éUt Vopoligeerigntls pmeuRisAPY N BspHEtted BAIRHERE-BORYFHABRT Zi ng
5-95 parts bxmgﬁﬁﬁmgte@%§¢$bﬁgaﬁnmﬁpﬁgﬁpapner having a (meth)acryl oyl group
and 5-96 parts by mass of nethyl methacrylate, polynerized by using

i niti al0e223 haV|ngIhydhoxympgweﬁp$xk9@aa@ht@whhvermmmb@ﬂ$mﬂnmemhydroxyl
group on an o si de |con ne This is to
enabl e the a H@§?r961ggﬂt émdhﬁﬁghat%j%gtg At ? ﬁﬁgfﬁggfty5pee|ed apart
and provide U%diln&rﬁml@cdmﬁobn@%dldﬁdrﬁfkrawp bablukdittaye adrB@ 6]iddheer having
above-mentioned vinyl compound is preferably a (meth)acrylic monomer having
good conpat i BilFst PuiitH estupernd Sirireraeadhy %t‘?’l’f@%flﬁaho’t iRisiatog A3 eonThi s i s
because the Q&&; adhesiMe igane made honogeneous by using those with
hi gh conpati |I|t§’ [0047]Whil e the content of the silicone graft polymer
is not(0p&®iticul ar Ifysthe@torve ctee'@bnetl h&e polytrentt am08t1ibiet0345b rgonenigkafin pol yner
shoul d prefer | east SS_an nost 10 parts by
mas wi b eepaberdls FhrERReny kP e ki Sy fer As | ong
as theppomnt ent of A BRet®hdrlIQRR cgefdly @iy BIyh& oBlaire@8§ poldmdrifp@ t S by nass,
t he adhesive sheet and die attach filmcan be easily separated, so that the
die chips cafmgBacrylgacidasier ponasnerkedagiionpllidinetinrariopcid ssten RohgNess t he
content of t I;tﬁa %{c“dggnt 1 fancPBhXJB@Jéozhér Rn (H;Q&t)actlﬂm Ray E§erbtyon%§§ . the
initial adhesive stren he adhesive sheets’is sufficient and it can
be reljogdy fixed Emmpheot(mgt)dcr}a:necnd EO648]nthersiMlwigibatyl encldhesipee may

i nclude a curin et,. the initi hesi ve
Strength of CIoAISroaRen et tayRasvRE st Tt el Ry hgulre R

possi bl e to prpyavgyhahpeRE Neyl AieifadflathRcadhiasjarglatSRuiynat

contam nation will not occur during assenbly even before UV irradiation (in
t he un-i rraditattBacgiag @ythyk gy Eé%ﬁwﬁgl etierratergoreaphinetaryfo049] The
curing agent e pr the aziridine
yper bt ch & e o S ERE ! e above

i socyanat es i(methladelapmt:}ylmydm cnatismyamatfeothU@ﬂﬂdsyletaetmyelsp@myt rilene

di i socyanate, 2, 6- t cyanat e e di.l soc te, 1,4-xylene
di i socyanat e{™ ﬁPBH@ gﬁﬁag*%”“%fF§85 ﬁh¥m3 Feryatte, Aok JetRy

di phenyl net h@rﬂ&h)%cﬁlatedbtht&%%@@ahﬁath)% petemdt&dyphe@ydnmah@@eatdhmcs ocyanat e,
hexanet hyl ene dii socyanate, isophorone diisocyanate,

di cycl oxyl meetharnet2rapyl @ellduex)ahat e, di sycl ohexyl net hane- 2, 4' - di i socyanat e,
| ysi ne isocyanate, o F T t

o phenyl et hadi i Sosy aat 6 s e e o ana o RRYRTR e o
propane addubtiy} (nthkeytlste pedethddmethjadar e e Thiairbetausatbespiaide rgfifisocyanur at e
rings. A t hese, tr| pane ad f he t hyl ene

i | Socyanat e MiPL ket R FRET SHIFL Y e B SRR IO st RETeR (i ti al
adhesi ve str eagbl fixéd fohie @dhesieve sheet and enabl e the adhesive sheet to be
reIiabI fixed to a ring franme. [0050] UV-curabl e adhesives are usually

f or redi%¥#la t hi cknadtablgexampies ofrthe Kipy! WaPPERgmgRen e & My e HF Iad#si ve has
a thickness in this range, it can be quickly cured by irradiation with U
rays and provides a high adhesive strength. Additionally, the
adhesi ve may include conventionally known adhesi on-providing resins,
fillers, anti-ageing agents, softeners, stabilizers or colorants which are
appropriately selected and added. 10051](Die Attach Film The die
attach filmis an adhesive sheet on which adhesives and bondi ng agents have
been laid in the forntof fllns Exe attach fllns are connerC|aIIy avallable

o .. Y 1 . Y 1 oy T T



[ 0052] The material of the die attach filmmy be any bondi ng agent or
adhesi ve resin conponent that is commonly used. Exanpl es include epoxies,
pol yam des, acrylics, polyimdes, vinyl acetates, ethylene/vinyl acetate
copol yners, ethylene/acrylic acid ester copolyners, polyethyl enes,

pol ysul f ones, pol yam de acids, silicones, phenols, rubber polyners,
fluoride rubber polymers and fluori dé resins. Anong these resins, a
m xture of an acrylic and an epoxy is particularly preferred. This is
because t hey t{kOnIvEg 20ReM olkOfAdtidHal RFAPEHSdeR Foinlthd fi6upehasing®f Bieetyl when t he
die chip to which the die attach filmhas been attached is nounted on a

| ead frame. POUBSFAEOYhOHRECRLY HOHPT PINIAC SFQUPPQIPRSHPHISeEHY ak8Eo%Psni xt ur e,
copol ynmer or g ki foukNEsSe 28 i iyl ly have
i ad  her ol B e g R G R e R e st BRY |
initialf8d’] a char deappleyehtivhgnaggant ronomere baiimge prioryt gruascadeded.

[ 0054] <Second.Lam nat i t ep> The dicj.n t hod ,according to the
present errbog'ih &r?f(ye?h épngeéégcrﬁats&ezéh SOV RIRPRA |e%a%rs“?§%g%ﬁgrsoé dléﬂt to the
above- ment i ogedhkig ke anamingpdidongl. st ep, for |am nating a sem conductor wafer
to the side of the die attach filmopposite to that on which the adhesive
sheet [%€284t t ached. BPOOSSPI IO FENRWED APNPEM ARt GrorEsrowrs sy nount er i s
used to heat (%Qﬁ)aé?ﬁé LNAUGLRNLWE 8L a&J}%I&%hydx?de%%ozﬁz 1&¢Ruddil.m surface.
In order to achi'eve good adhesi on between the sem conductor wafer and the
di e attach f i¢idhactyhenideMphraiaacd addcinngnit haéd-heat i ng shoul d preferably be at
| east [%929 and | es tlrﬁap 9f0% 1L0056]n§%v Ig\r agivati on_ St egr nclud Wth the
di ci ng maé hod of tHe Bre‘cé(éevnty emodt ment M Re* S B A rchrﬁpa‘t“lcﬁge step is

foll owed by acrld¥ydidyl agieddnidmesiaeiif adid glvciddieter Ng the WV-curabl e adhesive
with UV rays. The |ight source of the UV rays in the U/ irradiation
step i §0¥bt parti ctit apmple s pivingromaadd HeROEer RatingA e HEBEEP ¥ known may be
used. Exanpl @Rl iaiessources for WV rays include black lights,

| ow pressure nercufy |anps, high-pressure nercury |anps,

super - BPFh- pr essurin eemeieroy a Vapipempretdahotvater Havihganpsniamgioexsi ner | anps.

[ 0057] The quz&nl{l_idtrxt f} 9\ rtﬁﬂi atti on l not particularly limted, and can be
chosen as appt‘opht:éf'ye‘?l FTH (Iagé%aﬁrﬁaoef t he UV-curabl e adhesive, but should
prefermpblyy be at |&astmdie of 1 2myrBdbh@bEndmchoater ADGhg L OORAYIB Jr6wis As
|l ong as the quantity of U/ radiation is at least 5 mJ/cnR, the UV-curable
adhesi ve canl\b’ée@lfﬂf)?%cb}iiaé’f‘ffj?'y cured so as to have good pick up ability.

Addi ti 5‘3%']' y, as l]@c@ﬁ Q§oltth§mgtﬂ§x§]51’ erLQ_tiorUM tﬁ@@{eﬁ)écﬁﬁic'a%d ;QQQDO eﬁ;nﬂ or

| ess, the curing can be achi eved by UV irradiation in a short period of
time. [0058] «Biuck aguiSive pelymerization andpotthien gblgimagzatet.h ddhafcotdderipg ésent
enbodi nent, the UV irradjation step is foll owed i cin tep, of dicing
Che di o at t alherPPal PLAE kEvaER E TR Srder SRRt R e B fReSnauct o
waf er. [ 0059plddutdiey@hilsig polyaidizélionl Nng equi pment is used to cut the

sem conduct or wafer by high-speed rotation of a dicing plate containing

di anon@%3hr asi ve dgiramples 0‘?%@’6@]"8}}33fﬁd@f?h‘%ﬂ"ﬁg‘“éldgva‘iuf?ﬂ bett fyoHedt ep f or
irradiating Eslagrewfu%u@rgwr&e%%mm%m &%&ﬂ;{&&@%ﬁ%@@ﬂﬁ rSecond

| am nating step and the dicing step in t%e di ci ng met ho f the present

i nventi on as stgdesetisopede dbdwepolyhersddhe sitber, gtlyierigtiterefpotbetatdineur abl e
adhesi ve can b]e I over ed.l.bef or ebhand] V\Ihi]|.ebl’tai] st'bng Wl he cohe ive_tf.Pr ce. As a
resul t, whenPRYERY G S S "W eh §OW P P AT P e FPRTRRE BRI ng, t he

i nterm xt ur e rgdbet heft ditdentcb@hdiriba, anebnbleylde-ButyRRd Boddbesimess, | ayer of

t he adhesive sheet on the dicing line can be reduced, thereby suppressing
pi ck up fail GYESePEUEDT bR e coply i HYEBRISRITO RRFX $9BPIHBES, anot her WV
irradiation Inaf; d LQVJ r the

i Ging st ep. T OO0 A e o S P Bl i B A e SR

separ at el y cutlysbiygerfersgimpidreblad webpaleishiedtutyraypehdiquepwied ethead they ba he
dicing step or daft r the.second UV irradiation step. [0063] Additionally,

t he UV-cur abl'&°ddiesi Ve ity “conprise a (neth)acrylic acid ester polymer, a
ur et hapessacryl at e Teibg@mRIynttasipagicalarly 8 asiolyiney bivpl75 glaedsp&hylachkMte,
polynerization initiator and a silicone graft polymer. As a result, the
ability to pil(&-ﬁo @bss%r?étyémrblgte@aﬁl%@ m%%@m_xyethyi acrylate, and should



100641Additionally, the die attach filmmy conprise at |east an epoxy
resin, a polyimde resin, or an acrylic resin, and the thickness of the die
attach filmnmay be at |least 10 pm As a result, when nounting the die chip
to which the die attach film has been attached onto the |ead franme, good
adhesi ve properties can be obtained for the adhesive sheet. -13-

10065] Enbodi ments of the present invéntion have been described above, but
these are nerely exanples of the present invention, and various other
structures carefdsherad (ﬁgé&{)iacr}EXéNE’bﬁS chPGhdrderagle bpwnulbxbe pPly@seation.nvent i on
shal | be further expl ai ned means of exanples, but the present invention

Canot Li it SHSEHe PR s G%ﬂ‘%ﬁiﬁébﬁ‘r"aﬁr%‘ﬁ**‘df‘ TRl RN INRE ISRl > The

fol I owi ng matghiiakisnwebeneiRliRedediQ ek} almadhesi ve sheet. Base Pol yner:
A (meth)acrylic acid ester polyner (produced by applicant) which is a

copol yl¥e¥s] of 54 rra“sb‘%}?ebfh\,@rlﬂé’&ﬁcw’m@d lszlqmssi%%uwlghamﬂwoameh@mg 24 mass%
nmet hoxyet hyl r i 0

[ 0068] UV- pol i/e%grhy%gbq%ep 5:’6“8“2%18% bonﬁar%m 90'19)?% e- en Ztﬂie ’“‘c’)iac““i thdr}é?n obt ai ned
by reacting &)rh&a)tﬂﬂ&@ﬂht)ﬂﬂ@ﬂ&ld’iehifS\Qﬁj]laﬂ&Ilﬁm@a)brle/hﬁ?d c d| [ socyanat e) triner
with the ierm nus of a polc}&propyl ene oxi de)diol to obt

i socyaf&’é- endcapgeambler gf P"]ylﬁ?ﬂfa’f’]ﬁF?‘H%?““F%’&ét‘ij‘h@‘“ﬁ}ty ]B@ﬁ’f‘%f‘erythrl t ol
pent a-acryl ahemyﬁt@reerametm@o%srxl.@tteraoeic&)gesrg,@meamﬂuﬁeﬁkc%t@ppl i cant) having
a nunber - aver age nol ecul ar wei ght 700" and 15 acryl ate functi onal
groups (15 f gerdadrghgipl tewacpsblbgmiapfrri?amﬂent@omwbmtowemeﬁtraewt hritol
tri-acrylate Shi n- en A T .

Pol yrer ] zat | SER AT D DR Ba Aot b Bl SRAT O BN Thiont R Akt 651y
[ 0070] Si | i copalyéngbre g]R&bycrmjryiatA cl;aamimexgzdi trgaf}@fwarymaﬂlcﬂhngr@inbiawlme graft

pol ymer (produced by applicant) obtained by polynerizing 30 parts by nass
of a silicon8isEtrdRBfditer and 70 parts by mass of methyl nethacryl ate
using an initi atorArhén@tneetmnmgnqwﬂhewmee is PARicial FRASHIACTRERNOMEr
was a silicone macronononer ced by applicant) having a nethacryl oyl
group at thetqeﬁwﬁmtmﬂiwqmeabmddhmesmcemd}/enecheﬁemUV[lfr@Cmt}@amthg Agent

1, 6- hexanet hyl e Ii.socyan tr| pa duct (Ni

Pol yur et haneyqe agpesfve Ve P‘%{%nﬂg %taaﬁﬁm Cf’ﬁ Seep%rg%gra}nﬁglﬁ Cg‘ P° e t(eerel’ag iW's of the
Exanpl e wer eppk@dqced in accordance with the met hods |nd| cated bel ow. The

pr oport| onal content of the above-described substances is |isted in Table
1. - 1403 ﬂ 00731[ Té“blrtéeriw]or@?jcée frorp Hie aRpye-mergioned 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-phenoxydichioroacetophenone, 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-hydroxycyclohexylphenyiketone,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1, benzein 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-chlorothioxanthene, 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, dibenzosuberorne,
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.

{0043} 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.

[0044]) 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 (methj)acryloyl groups or
styryl groups.

{0045] 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.

10046] 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.

{0047] 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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[0048]

[0049]

[0050]

[0051]
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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, cyciohexane 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]

[0053]

[0054]

[0055]

[0056]

[0057)

REN

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.

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.
<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.

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.
<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.

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/em? and at most 1000 m}/cm?

As long as the quantity of UV radiation is at least 5 mj/em?, 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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[0065] 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

{0066] Herebelow, the present invention shall be further explained by means of
examples, but the present invention is not limited thereto.

{0067] <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) whichis a
copolymer of 54 mass% ethyl acrylate, 22 mass% butyl acrylate and 24 mass%
methoxyethyl acrylate, formed by emulsion polymerization.

[0068]  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).

[0065] UV Polymerization Initiator: Benzyldimethyl ketal (Ciba Japan Irgacure 651).

[0070]  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.

[0071]  Curing Agent: 1,6-hexamethylene diisocyanate and trimethylol propane adduct
(Nippon Polyurethane Industry Coronate HL).

[0072] The experimental materials of the Example were produced in accordance with
the methods indicated below. The propertional 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 ) 7 8 g 10
Base
polymer 100 100 100 100 100 100 100 100 100 100
UV-curable “V’W'V“‘jmb‘e A100 | A100 | A100 | A100 | A100 | A100 | A10 | A200 | A5 | A300
adhesive E(:fmppc?l;rjrr:aeﬁza!ion
layer initiator 5 5 5 5 5 15 1 10 05 15
Silicone grafl
polymer 2 2 2 0.1 10 P 2 2 2 2
g‘;‘;”a“’a""” Energy(mlem®) | 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. 1% 12 13 14 15 16 17 18 19
Base
polymer 160 160 100 100 100 100 100 100 100
UV-curable Uw"f"'mj“zab’e A100 | A100 | A100 | B400 | AT00 | AMCO | AT00 | A100 | A100
adhesive W 9"| P
layer miﬁ;‘[‘(’)r”m‘* 2o 04 | 005 | 20 5 5 5 5 5 5
Silicone graft
polymer 2 2 2 0 0.01 15 2 2 2
St‘;’;“ad'a‘*"" Energy (mJicm?) 150 | 150 | 150 | 150 | 150 | 150 | 1 | 4500 0
Chip retenticn A A A A A B A B A
Evaluation Pick up ability A B B B B A B A C
Cverall A B B A B B B B C
Comments Bx | BEx | Bx | Ex | Ex | Ex | Ex | Ex CETP'
0074 The main constituents and their amounts in the adhesives corresponding to the
P g

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 um, 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 mainky 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 um, its composition being a mixture of an



Overall ABB ABBBBCc Coments Ex, Ex. Ex. Ex, Ex, Ex. Ex, Ex, Conp.
Ex. [0074] The nmain constituents and their anmounts in the adhesives
corresponding to the respective experinent nunbers are shown in Table 1. In
preparing the adhesives, 3 parts by nmass 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-%0 as to result in the thickness of the
adhesive | ayer after drying being 10 pm and | am nated onto a substrate
filmto formaniadhesidwe epbgatsin[ 0076] As the substrate film a fil m (DuPont
M tsui Polychemcals Ilimlan 1650) conposed of iononmer resins mainly

const i P8 d from Z"ﬁ’e§¥aﬁ"fa§’°6f’va%’feﬁﬂ?F‘B?fb‘lﬁ‘P@taﬁ§E‘F9W‘Etoét‘:‘iaﬁf Hfél"?{%l‘i’f‘?rfl ic acid

al kyl ester gRRQLYIBLESneRAYINg @ melt flowrate (MFR) of 1.5 g/ 10 m nutes
(JI'S K7210, 210 C) and a nelting point of 96C, and containing Zi42 ions,
was usiéd®] [ 0e7nliTHmgfPr owi ng was obtained as a die attach film

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

{G080] <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: &
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



Die Attach Film A filmof thickness 30 pm its conposition being a m xture
of an -15- acrylic resin and an epoxy resin. [0078] The eval uati on was
performed using a sem conductor wafer of diameter 6 inches and thickness
0.1 nmm [0079]<Lami nating Step> A die attach filmwas |am nated to

t he adhesive sheet, and a sem conductor wafer was |am nated to the die
attach filmon the side opposite that-|aninated to the adhesive sheet

[ 0080] <WV Irradiation Step> The sanple in the above | am nating step
was irradi at eghivatddh UV rays fromthe adhesi ve sheet side using a

hi gh- pressure nercury The adhesive strength of the adhesive |ayer was
reduced by tﬁl@‘C‘U\‘?’“i)r r‘%fd?aéttc’i%’r?fC’[lm@]f@ﬂ]"%?‘i’fﬁs‘gﬁ g The | ami nat ed
wafer was cup (@B T%sg@éﬁ@b@ﬁjaﬁcpxeis%mgsworpaupsTﬂa@n@sltamh\égvéb@@ct was cut to a
depth of 30 p dicing was performed to a chip size of 10 nrmx 10 WM
The di ci ng madpdane h»asstfanej)"éetﬁhm@@amed Grheiheht‘mSh@tbl ade was a Disco

NBC- Z -2 S ter bl ade

e A R B e Tt e
rpm Di ci ng bl‘1&1dﬁtaﬁﬁbﬂ&ﬂ@ﬂdl&ﬁgeﬁhmaﬁdmﬁﬁﬁ@mﬁd@ihé Abdge-watied ka@mpeinat ure: 25
C Cutting water quantity: 1.0 I,/ mnute [0082] <Pick Up Step> The separately
cut chips wei*a@ pREREH up from the adhesive sheet. The pick up equi pnent was
a Canon I\/B.ChIAEX HiefP- 890 95%I}l}1igmggplgjed@ edle pins: 5 Height of needle
pins: 0.3 mm Expansi on anount 0083] <Eval uati on of Experi nental

Resul t s> Chi B (Retlentt Bast S%enmhgwbbem 9@% o hiipspidiietipdi e attachment fil ns

retai ned on EQ a)dhgm e n%}j}eeg h‘{‘QenkQ&S' ng a sem conduct or under the

above- descri bef*¢ondft rons” Was 6= “eVil uated. A (excellent): At |east 95%
of chi pesst et ai ned A1s deth@&sintRe Sh@Btn thBah@e @), acdbrdirgas the AQ%gandhddags t han

95% of chi ps retained on adhesive sheet
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.



C (poor): Less than 90% of chips retai ned on adhesive sheet. [0084] Pick up
ability: The nunber of chips capable of being picked up with the die attach
filmattached after dicing a sem conductor wafer under the above-described
conditions was evaluated. A (excellepnt): At |east 95% of chips picked up. B
(good): At least 80% and | ess than 95% of chips picked up. C (poor): Less
than 90% of chi ps picked up. [00851As is clear fromthe results in the
above table, according to the dicing nmethod of the present invention, the
adhesive strength of a UV-curabl e adhesans can be reduced beforehand while
i ncreasing the cohesive force. As a result, pick up failures when picking
up chips with die attach filns after dicing can be suppressed. -17- CLAIM
[1] A dicing nethodafiag meerh ¢RREHRLfuWRHEES nBAKE BE afh® rihl, 8y ddoTS,
conprising: a first lamnating step of lamnating a die attach filmto an
adhesi ve sheet forafisef iyinptingiskeatof hginetio/a dgpthdindhesidresirvherta substrate

film : am nat i .of |ammnating a sem conductor wafer
onto the oppgg?$§§§§§gagﬁg%ﬁgcaﬁgké ﬁ%gro ?ﬁ%%&%ﬁ%ﬁb’éd to the adhesive
sheet ; a W i rasadindtdn@natigefpp of lainfriadtk atchig@ntiieorfe vhabheopdiiesi ve

with U/ rays;, and a dicipg step of dicing the sem conductor wafer and die
attach fiIn1ﬁ&ﬁ?ﬂ%ﬁ@ﬁa?%hgﬁéﬁgﬁﬁ@§vﬁgm§ﬂg vespest, The dicing met hod

according to clai mdy iWaekieh fep 8 h/aEHRDLE.ALRE RIMEVE QIR UVSER: fhd
(meth)acrylic acid ester polyner, a uréthane acrylate oligoner having at

| east 4 vinyl groupdsingstepof gesingribe fepitondurtdrniafar anddie aarh il janiivaderbtogr af t
polymer. [3] ,Lhe,dicing method according to claim1, wherein the die attach
filmconprises at ['east "an epoxy resin, a polyimde resin and an acrylic
resin, and the thickness of the die attach filmis at |least 10 pm

[2] The dicing method according to claim 1, wherein the UV-curable adhesive
comprises 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.

[3] 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 pun.



