METHOD FOR MANUFACTURING ELECTRONIC COMPONENT Technical Field [0001] The
present invention relates to a method for manufactuiring electronic component. Background Art [0002]
One method for manufacturing an electronic component is a manufacturing method comprising a
bonding step of bonding electronic component composites carrying multiple circuit patterns formed on
a wafer or an insulating substrate onto a cohesive sheet, a dicing step of dicing the silicon wafer with a
dicing blade into semiconductor chips, a pick-up step of picking up the cut chips from the cohesive
sheet by irradiationMiNEM Y @D oA le Coltesive Ise el ider RO ACfiRipR stoR BRapplying an
adhesive agent on the bottom face of the picked-up chips and fixing the chips for example on a lead
frame with the adhesive agent. [0003] Patent Documents 1 and 2 disclose a cohesive sheet
having a function as a cohesive sheet for dicing, as it is laminated with a semi-cured adhesive layer,
and also a fstisAldd@é adhesive agent for fixing the semiconductor chips to a lead frame. [0004]
There is also a manufacturing method in which the adhesive agent-coating step after dicing is
eliminated,{ggoa{ kemi-cured adhesive layer is formed on a semiconductor wafer by application of a
pasty adhesive andf(%’he s_emiicured into tl'[m% sheet sh&gg %v uv ir%agdiatior;efr heating. Citation List
Patent Documents 10065 1P AtaNt DEALRERT 17 FBUARES. L5 082BH G508 I8 AERTBIBEUment 2] IP-A No.
2007-2466§§n§p%%}}@ry of the Invention Technical Problem [0006] However, along with increase
of the density of semiconductor elements, the chip size is decreasing significantly, often making it
difficult to pick up chips after dicing. In addition, because the semiconductor wafer as well as the
semi-cured adhesive layer and the cohesive layer of the cohesive sheet are diced during dicing, there
are both the sgmicauiedadhesive layer and the cohesive layer copresent on the dicing line, making
the pick up of the chips more difficult during the pick up operation and thus causing pickup troubles,
even if the df8sive power is reduced sufficiently by UV irradiation after dicing. [0007] An object of
the present invention is to provide a method for producing an electronic component superior in
semiconductor chi?Reldigigetieraneyu fiekms e ficiberiyomEadebneanihition resfatawidedn a
well-balanced manner. Solution to Problem 3 The present invention provides a method for

manufacturfgRaA ERRREHRE PP BmErT RS PP S R R RER e FE BRI RSrming step of
forming a semi-cured ﬁd esive layer by cpating a pasty adhesive on the rear face of a wafer and
curing the past) Bdhesh eepcglrﬁ%ﬂ}; %@eg\sl %Fgfﬁ%t%aao 81aﬂﬁ§nim55"?ﬁ8n§1 HR¥MY fixing step of
fixing the seiicaueshadhe s YD A i ATRe ANAHABNSDY Rendina g o a cohesive sheet

a dicing step of dicing the wa to semiconductor chips with a dicing e, a]g\?-irradiating step of
irradiating Witrauinleh sy sk BaRiFk R §%&p&fp9aéﬂ{ggugmﬂ9%&%@%ﬁwiM&%QQHséive layers
from the cohesive layer, wherein: the cohesive sheet has a base film and a cohesive layer formed on
one face obtheradieiditnwithe cohgsivencanstittbisigdRReeohidsiva iy 8k HONAIPS AAMRAkS By mass of a
(meth)acrylate ester copolymer (A), 5 to 200 parts by mass of a ultraviolet polymerizable compound
(B), 0.5 to 20hpaits hgeniasstbé hatokiftactidniad isokydnateldpsimddgant (69, cBipstdo20 parts by mass
of a photopolymerization initiator (D) and 0.1 to 20 parts by mass of a silicone polymer (E); the
(meth)acryRxeusdecrtaprigriiepeayigidheopbigaiisragkeiineth)acrylate ester monomers or a copolymer of
a (meth)acr@g ester monomer and a vinyl compound monomer, wherein neither the (meth)acrylate
ester mon or the vinyl compound monomer contains any hydroxyl group; The ultraviolet

polymerizable com oulrllgl]SB contains a‘iy e(%ha e acryl te.ollgg%r%ei %Bl) arzd atmultlfunctlonal

(meth)acrylate (B2): 1178 uréthane acrylate SlIgomer ED RIS e ErafEHiBIatalar weight of

50000 or masg, R L AAMBISHENYAML {LALS A A AR SRYS RASGHIRINEIGNE MW 9,
function as an adhesive agent for fixing the semiconductor chips to a lead frame.
[0004]
There is also a manufacturing method in which the adhesive agent-coating step
after dicing is eliminated, as a semi-cured adhesive layer is formed on a semiconductor

wafer by application of a pasty adhesive and the semi-cured into the sheet shape by UV



4 number-average molecular weight Mn, of 5 or more, and a vinyl group number of 10 or more; the
photopolymerization initiator (D) has one or more ydroxyl groups; and the silicone polymer (E) has
hydroxyl groups. [0009] It is possible in such a configuration of the method for manufacturing an
electronic component to improve semiconductor chip-holding efficiency, pickup efficiency, and
contamination resistance in a well-balanced manner. [0010] Preferably in the present invention,
the urethane acrylate oligomer (B1) is prepared in reaction of trimeric isophorone diisocyanate with
hydroxyl gretigieastasningrassylates containing dipentaerythritol pentaacrylate as the major component
and the multifimctional (meth)acrylate (B2) is dipentaerythritol hexaacrylate. It is thus possible to
obtain an aditamtadaeus effect that it is possible to reduce the adhesiveness between the cohesive
sheet and the semi-cured adhesive layer after ultraviolet irradiation and carry out the step of picking up
chips and de¥sntiietiamghBsive layers from the cohesive layer more reliably. [0011] Preferably in the
present invention, the composition for the semi-cured adhesive layer contains at least one or both of
an epoxy resiiiand a (meth)acrylate ester. It is thus possible to obtain an advantageous effect that it is
possible to reduce Qge a% sivenesﬁ; n t§ Oﬁp jye sheet and the semi-cured adhesive layer
after ultraviolet irratliatiot Eﬁﬂﬁ"&% uﬁvh\@i?e (?oqgﬁ é%séésup chips and semi-cured adhesive layers
from the cohesive Iﬁ%@éﬂpgroe 1?%1'&&'! ﬁgxa,%ag%yég&%%ls of the Invention [0012] The present
invention relates to'a methodc or proc]ucing‘an' €lectronic component by using a cohesive sheet that is
superior in semiconductor chip-holding efficiency, pickup efficiency and contamination resistance in a
well-balanced manner. Description of Embodiments [0013] Hereinafter, favorable embodiments of
the methodsianmanwbgisilingatoalectronic component according to the present invention will be
described in detail. [0014] <Definition of terms> The monomer unit, as used herein, means a
structural uhitidecsiet-fidemmonomer. "Part" and "%" are values by mass. (Meth)acrylate is a generic
term indicating both acrylate and methacrylate. (Meth)-including compounds such as (meth)acrylic
acid are al$8U§éheric terms indicating both a "meth"-including compound and a "meth"-free compound.
[0015] <Method for manufacturing electronic component> An electronic component is produced in: (1)
a semi-cured adheSiO¥ FA§E SRR SIEH SfrRiffydssiimpe srad warusivedsransy tsating a pasty
adhesive on the rear fdace of a wafer and fI:uri the pasty a(gﬁfﬂs' e partjally by UV jrradiation or
heating inté‘kﬂ?es%eelgt §ﬁ§6§1,n%2§)‘%1}§?ﬁ&t gt@&%? fﬁﬁgﬁ"?rfé %Lﬁ%@l HRSHES of the wafer on a
ring frame Ry haondiy 0 ive layer of a cohesive sheet; 3) a dicing step of dicing the
wafer into §gén% on ugg%ﬁ[gh%ﬁé %\%ﬁ% %llc\lér%%ﬁgc{idsm& a ?f-lﬁrl?a‘ﬁ?aﬁtﬁlggt é?éf))lélffr%{a lating ultraviolet
ray; and (SiaRick1psteniahpickiRg WPiibe: chips apskepicired aghesive layesifiom the cohesive
layer. [0016] <Semi-cured adhesive layer-forming step>

there are both the semi-cured adhesive layer and the cohesive layer copresent on the

dicing line, making the pick up of the chips more difficult during the pick up operation
and thus causing pickup troubles, even if the adhesive power is reduced sufficiently by
UV irradiation after dicing.
[0007]

An object of the present invention is to provide a method for producing an
electronic component superior in semiconductor chip-holding efficiency, pickup

efficiency, and contamination resistance in a well-balanced manner.

Solution to Problem

[0008]



The methods of coating a pasty adhesive on the rear face of a wafer include gravure coating, comma
coating, bar coating, knife coating, roll coating, lettérpress printing, intaglio printing, lithographic
printing, flexographic printing, offset printing, screen printing, spraying, and spin coating. [0017]

The method of forming a semi-cured adhesive layer by curing the pasty adhesive partially into the
sheet shaped is UV irradiation or heating and the ultraviolet ray sources include black lights,
low-pressure mercury lamps, high-pressure mercury lamps, ultrahigh-pressure mercury lamps, metal
halide lamps, and @keipresdampscntioa arooidet afmutiavddlat Meadigkaniiscpietesaiphn k00 mJ/cm?2 or
more and less than 50 00 mJ/cm2, because excessively weak irradiation leads to insufficient curing of
the pasty adhesinerinchagtesiogaticstninpicklpdbitienaysmibitmimecaspive pstiopg irradiation leads to
elongation of the exposure period and thus deterioration in productivity. [0018] When the semi-cured
adhesive |&§BYiSUSthIEBoH) héRifH Y ReHBERRIBhITBEAIUFCR threRaniike 60 @ wafsigtist and lower

than 250C, because excess'Evely lower temperature leads to insufficient curing of the pasty adhesive

and deterid?iSh HH BRI BEAFRIHES NG B ko8 SERAERIATY R P (8 HMsemitLTRe | ferB%cessive curing

of the adhesjve and deteroratign of the adhesiyve strength. The heating time is prefetably 10 7
ceconds oF oA e R B S T OUHS] S At LT A AR B EHE'S B of fxing the
semi-curedoglqmﬁgig%@(gra%ﬁgiwﬂggép a ring frame with the cohesive layer of a cohesive sheet and
it is generally carfied out in a tape-mounting device equipped with a roller. [0020] <D icing step>

The dicing stepiis aster efsticingtharsilices walernsasyingibesemi-akied pdhesive layer formed
thereon into semiconductor chips, by rotating a dicing blade containing diamond polishing powders at
high speediv-argidingnappar atlis{0Q21} slMviisad aing:siep> In the UV-irradiating step, the
adhesive power between the cohesive layer and the semi-cured adhesive layer is reduced by
irradiation wittekitmsiepetirpiclanpubeheshasivedayeriofitted edhesivel sheetr¢@02i2] cohesiVhe amount of
the UV irradiation may be identical with that for the semi-cured adhesive layer-forming step described
above. [OO?@F&N@R{%%tem The pick-up step is a step of separating the semiconductor chips
and the semi-cured adhesive layers from the cohesive layer. The semiconductor chips and the
semi-cured SfRREEa S)ETE A S ARG s LEhESioE fayRsbenapsikiH af hakisnachine or a
die bondin% machine. 8 [0024] <Cohesive agent > The cohesive agent constituting the cohesive
layer contains a (meth)acrylate ester copolymer (A), a ultraviolet polymerizable compound (B), a
mu't'funct'%@L&%gxﬁen@otﬁsﬁHﬂn%@9&9&4&}@9 &teggémef@ﬁ#%ﬁg% {{By,and asilicone polymer
0 crylate ester monomers or a

(E). The (meth)acrylate ester copolymer (A) is a copolymer of (met
copolymer @f aHjnginacevaie SI8RPNLMS i ANGoYHYVHEORROHL eRgagr. Wherein neither the

(meth)acrylate ester monomer nor the vinyl compound monomer has a hydroxyl group therein. The
ultraviolet polymerizsfitecoarppanh (B(BY sonsistsefcbyretiane asivlataligomasdBhhard a
multifunctional (meth)acrylate (B2), wherein the urethane acrylate oligomer (B1) has a weight-average
molecular waiglgtagk-60000 b1 hodie rparts &ypolyshvé s dvbpiing eatiaiohthetiveigfibhauetdge molecular
weight Mw to number-average molecular weight Mn, of 5 or more, and has 10 or more vinyl groups.
The photop®idtiEdtiomisael {Djkascddarendis hydroxyl groups. The silicone polymer (E) has
hydroxyl groups. [0025] [(Meth)acrylate ester copolymer (A)] The (meth)acrylate ester copolymer

used in the BrEBEHVRTTEIRHB SIS LRYSHFL I R ORI R AR, SR AR GHEFESr a copolymer of a

(meth)acrylate ester or a viggf com%(glér?fd %1 ggn%{ ang the monomer abovi—:- do no\tﬁ)fgve any

hydroxyl group. [0026] * “HExamples of the (eth)acryiate 88t thanomers ifatge Bty

(meth)aCfV}&&%oﬁiQ?%é?&ﬁI@&ﬁ{%%% %&gg&xgﬁﬂaﬁ%ﬁsn&%@}ggﬁm@ ylate c?u%é{l
t

(ineth)acrylate, 2-ethylhexyl (meth)acr acrylate, acrylate, lauryl

(meth)acrylateomethyhimeliacijiaie atbdhmeth)acrylate, isopropyl 9 (meth)acrylate, tridecyl

(meth)acrylate, myristyl (meth)acrylate, cetyl (meth)acrylate, stearyl (meth)acrylate, cyclohexyl
(meth)acrylite nisebirhyishet)ectylaemcicyelo PR tanyiin e thietadate Banzyli fnetharylate,
methoxyethyl (meth)acrylate, ethoxyethyl (meth)acrylate, butoxymethyl (meth)acrylate, and ethoxy-
n-propyl (methjaoaitiiedi@ril (meth)acrylate (B2);

the urethane acrylate oligomer (B1) has a weight-average molecular weight of 50000 or

more, a polydiversity Mw/Mn, ratio of weight-average molecular weight Mw to



The vinyl compound monomers are monomers having one or more functional groups selected from
carboxyl, epoxy, amide, amino, methylol, sulfonic &cid, sulfamic acid and phosphate/phosphite ester
groups. [0028] The carboxyl group-containing monomers include (meth)acrylic acid, crotonic acid,
maleic acid, maleic anhydride, itaconic acid, fumaric acid, acrylamide-N-glycolic acid, cinnamic acid
and the like. [0029] The epoxy group-containing monomers include ally] glycidyl ether and
(meth)acrylate glycidyl ether. [0030] The amide group-containing monomers include
(meth)acrylamide-Alterpativabeuliae aaihe MiQuUp-Cniginite, menemas melydeMiNrdimethy!
aminoethyl (meth)acrylate. The methylol group-containing monomers include N-methylol acrylamide.
[0031] o fgneth)acrylate ester copolymers are produced for example by emulsion
polymerization or solution polymerization. Acrylic rubbers produced by emulsion polymerization are
preferable tBerRBREOPEBSRESNShERteadNY spaatsdhenhideond serabsured adhesive layer by
interaction therewith after UV irradiation and to assure high semiconductor chip pickup efficiency.
[0032] [UItrRSiSHBEFINERSEBR BatibEURMIEIPIPS: The ultraviolet polymerizable compounds (B) is
the mixture@)&[?ggrethane acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The
urethane acryldte oligomer (B1) is an oligomer having 10 or more vinyl groups and having a

weight-average mojecuar FIgN'ALRG000 MRS, A2 RNRSISIG MR, alfo o

weight-average molecular weight Mw to number-average molecular weig or more. [0033]

[Urethane agriais OlgamsTetd ilimprol BeAHEIHNR RE AR lIRT eSS Bh L inGluEE,(1) those obtained

in reaction of a (meth)acrylate compound having a hydroxyl group and multiple (meth)acrylate groups
with a compgilieh by ving dondiipia isoayenisiengedypsweligbatliiseayaaaie:compound) and (2) those
obtained in reaction of an oligomer having multiple isocyanate terminals that is prepared in reaction of
a polyol oligghet having multiple temainal hydroxyl groups and an excess amount of a compound
having multiple isocyanate groups (e.g., diisocyanate compound) with a (meth)acrylate compound
having a hydroxy| grséfs 2y imthapresenbtnysstnatdhgraisgsaioesafate oNgpmenhdluisthane acrylate
oligomer has 10 or more vinyl groups, the cohesive sheet can be separated from the semi-cured
adhesive IRfEPEESiH) HHEHeRIVIBIREITAtRRRSr e ivaRymYR PickdyEfisitncy of semiconductor
chips. [0035] Pge.ferablyf r treduct{on of tgle a h(g/'%e@e}ss tc% the sk}emi-c red adhesive layer and
for easier ngaﬁ%%aé?%ag%%sﬁ\s/ems gt e semiCaréa aahas eI%Sy FaREPUV irradiation, a

mi 08

polyol oligo ' t | ' inyl,groups and has a
et e e e B R R BB mverage
molecular weighit,V{amemaksiranerrag mrieey|arweightdn i b aseie e lRR36k d(Meth)acrylate
compound having a hydroxyl group and multiple (meth)acrylate groups] The (meth)acrylate

compoundadiavingnaseydroxyhgtoupaatvintiipledmehyacnylaiegraups vaclyde diydroxypropylated
trimethylolpropane triacrylate, pentaerythritol triacrylate, dipentaerythritol-hydroxy pentaacrylate,

bis(pentaemjthnitol)ctetradetydatendetramethyio! shatlvdpecking npjaiepglyoideldiacngte, and those

compounds above in which part or all of the acrylate groups are replaced with methacrylate groups.

[0037] [Iso@faasite kawrdivmlipcidsesiawegrsupstliably The isocyanates having multiple

isocyanate groups include aromatic isocyanates, alicyclic isocyanates, and aliphatic isocyanates.
Among the[wanates above, alicyclic and aliphatic isocyanates having multiple isocyanate groups

are preferable. Thgﬁgf%%%llofiglﬁllso?/anate cogo%o&ent m%y be manomer, dimer (ér trimer, but trimer

is preferable. [003 &aromatic nli%fgf}anateseiﬁ% SBRIERE Fs';SEVé?%? ,

4,4-diphenyl [ ; e dil 0 an icyclic dii anates

include isoéﬁ%%l}]%rlg Fl%g%?/g}r/]%%g 5 ?nléyfé{/@%e ﬁ@%ﬁ&%@tﬁ%&%%%%angtgﬁ%%jgf%a%%g%liphatic

diisocyanatessinglygleLpxamehiens disaryarais enctimethuheamethyleasdigocyanate.
adhesiveness between the cohesive sheet and the semi-cured adhesive layver after

ultraviolet irradiation and carry out the step of picking up chips and semi-cured

adhestve layers from the cohesive layer more reliably.



[0041] [Polyol oligomer having multiple tein inal hydroxyl groups] The polyol components for the
polyol oligomers having multiple terminal hydroxylgroups include poly(propylene oxide) diol,
poly(propylene oxide) triol, copoly(ethylene oxide-propylene oxide) diol, poly(tetramethylene oxide)
diol, ethoxylated bisphenol A, ethoxylated bisphenol S spiroglycol, caprolactone-modified diols, and
carbonate diols. [0042] [Multifunctional (meth)acrylate (B2)] The multifunctional (meth)acrylates
(B2) include trimethylolpropane triacrylate, hydroxypropylated trimethylolpropane triacrylate,
pentaerythitbliniagepladd fiientaétthhitottetraacrylate, pentaerythritol triacrylate, pentaerythritol-ethoxy
tetraacrylate, dipentaerythritol-hydroxy pentaacrylate, dipentaerythritol hexaacrylate, b
s(pentaerythitd]) tetraacrylate, tetramethylolmethane triacrylate, glycidol diacrylate, and those in which
part or all of the acrylate groups are replaced with methacrylate groups. [(ig%’;%] . The amount of the
ultraviolet polymeriZASRECEM FOURHIR Y RIS LS RSB P s B RS HSiE B fnass and 200 parts
or less by mass with respect to 100 13 gfrtstfgl ,mass of the (Smethz)%cd%%(&?l?tgﬂoﬁg%oIymer, because
an excessiVe"SIAMBE RS Fe208 TS XEEELRE R EPRSEE  dF aghesive Tower causing pick up troubles,
while an excgessively larger amount leads leration. \Y ich. in tyrn leads
deteriorato BT D ey B S s Gieiner oA e blending
ratio BI:B2 of the urethane acrylate oligomer (B1) to the multifunctional (meth)acrylate (B2) is
preferably 75:25 to 45:55, for reduction of the adhesiveness between the cohesive sheet and the
semi-cure%@&eﬁﬁi@lI@ygﬁ@t;@{nh&ﬁ@violet irradiation and for stabilization of the step of picking up the
chips and the semi-cured adhesive layers from the cohesive layer. [0045] For reduction of the
adhesivengsgisgtween the cohesive sheet and the semi-cured adhesive layer after ultraviolet
irradiation and for stabilization of the step of picking up the chips and the semi-cured adhesive layers
from the cohesive Hymintftewfotoanrid aenhattiofigsmbi@rrikosrére rapna€8fotthd prepared in
reaction of trimeric isophorone thisocyanate with hydroxyl group-containing acrylates containing d
pentaerythAleFHEH SRS S Y TGP CBRIPGHEIERY %%ﬂlﬁﬁﬂf‘éﬁﬁ%ﬁ@(ﬁgﬁﬁﬁcrylate (B2) is
more preferably dipentaerythritol hexaacrylate. [0046] [Multifunctional isocyanate curing agent (C)]
The multifud&idhal isocyanate curing agent is a compound having two or more isocyanate groups and
examples tQEfrefOffndu aromatic polyisocyanates, aliphatic polyisocyanates and cycloaliphatic

polyisocyana SS"1002 71 The aromatic polyisocyanates include 1,3-phenylene diisocyanate, 14

4,4'-diphenyl diisocypnate, Jdsphanens.disaeyanaten ddrdiphenyimethanediigpeyanate,
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 4,4'-toluidine diisocyanate,
2,4,6-triisogyapaiaipluepg: 1.3 butilsgeyaslatehsnzaene, disnigiflios disocyapateicdedirdiphenylether
diisocyanate, 4,4',4"-4riphenylmethane triisocyanate,  diisocyanato-1,3-dimethylbenzene,
0),(er-diisotydiratiard bt ncethytbent arth apyd)taliis Odptinatoshdingietyibenxsrssch as
1,4-tetramethylxylylene diisocyanate, and 1,3-tetramethylxylylene diisocyanate. [0048] The aliphatic
polyisocyar{ated inoividearitathglensetisiscyamatadisatiabeilenagiisoapding reramsthylene
diisocyanate, pentamethylene diisocyanate, 1,2 - propylene d isocyanate, 2,3-butylene diisocyanate,
1,3-butylen@digso atEECHHRAABthylene diisocyanate and 2,4,4- trimethylhexamethylene
diisocyanate, [0049] The alicyclic polyisocyanates include

3-isocyanat{(9 }ny1-3,5,5-trimethylcyc|ohexyl isocyanate, 1,3-cyclopentane diisocyanate,

1,3-cyc|ohe§@f%o ggs%g@&r}laé%c%h%gé%?_&rﬁg% %ﬁgﬁgﬁ{;ate, methyl-2,4-cyclohexane diisocyanate,

methyl-2,6-cyclohexane diilsocyana e bis(cyclohexyl isocyanate), and
1,4-bis(isocyanatom@mm@%&iégpgq;mduceﬁmng the polyisocyanates described above,
1,3-phenylene diisocyanate, 4,4'-diphenyl diisocyanate, 1,4-phenylene diisocyanate,
4,4'-diphenylmethane dispsypnaie & drinyieng dicpadyRnatiag 2, 6ctalytanel difsesyariater 8y4'-toluidine
diisocyanate, and hexamethylene diisocyanate are preferable. [0051] The blending rate of the
multifunctionsdtingey pmateadhicingeagetht: (€)isadbabre fertdnlyn0. uparg Bremesty loyllresise and 20 parts or
less by mass (more preferable lower limit is 1.0 part by mass and more preferable upper limit is 10
parts by mass}ialithrespédtragintonpeitepyns e giasbeghdinacrylate ester copolymer, because an
excessively lower blending rate causes lower reduction of the adhesive power and thus leads to
pickup troutsfas: firineg sianexcEsmadierprBiehathg T teauel o dtiTo Piid A ftﬁaé“&m’esive power

and deterioration of the holding efficiency of the semicon uctor chip during dicing. [0052]
[Photopolyrh8ﬁ eSS estve layer of a cohestve sheet;



The photopolymerization initiator (D) has at least one hydroxyl group. The photopolymerization
initiators having a hydroxyl group include 2-hydrox§-methyl-l-phenyl-propan-I-one (product name:
Darocur 1173, produced by Ciba Japan) and 1-hydroxycyclohexyl phenyl ketone (product name:
Irgacure 184, produced by Ciba Japan), while the photopolymerization initiators having two or more
hydroxyl groups include 1-[4-(hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propan-l-one (product
name: Irgacure 2959, produced by Ciba Japan), and 2-hydroxy-1-
{444-(2-hy@rpxydRinethop - djpioythy befay isp henido2dnueth yipro pathla dhd(pidadect name: Irgacure
127, produced by Ciba Japan). [0053] The number of the hydroxyl groups in the hydroxyl
group-contéthing Bhowshomstdpationrdditting yDpig Prtfepasigdtwo or more. When the
photopolymerization initiator has two or more hydroxyl groups, the cleavage products from the
photoinitiatey &fEFHIND itkaRIRtRI ki RS Wethaphes Wi ert-serssiiyote larsreltmedivacrylate ester
monomer (A), thus lsuppressing migration thereof into the semi-cured adhesive layer. [0054] The
blending rag"5f e’ pridtopolymerization initiator (D) is preferably 0.1 part or more by mass and 20 part
or less by SS with respect to 100 parts by mass of the (meth)acrylate ester polymer, because an
excessivel owér blending rate prohibits reduction of the adhesive power after photopolymerization,

while an e@éﬁﬂﬁ%ﬁ@@ﬁég@@w@ﬂf@}ﬁﬂ&ﬁ&@ )0 excessive drop of the adhesive power after

photopolrnerization. [0055] [Silicone polymeér (E)] The silicone polymer is preferably a copolymer of a
(meth)acrylic monomemaiE-aSHEAEMAs pasHANUTBoMe axMITEIBY harauRs R tae terminals of
the polydimethylsiloxane bondswhich contains the monomer units derived from the monomer having
vinyl groupgrattihedenminalsmofithecpobydime tydsitlgxanagdands gandispadiiicaliydtisa homopolymer of
silicone-based macromonomers or a vinyl polymer prepared by polymerization of a silicone-based
macromonpritginanhtagbitherivimg, déhwgouride Thetsils deadgasgdapaotorgonsaepispngierably a
compound having a vinyl group such as (meth)acryloy! or styryl at the terminals of the
polydimeth§AEsekarBiBn g 40086ind sPiROiiR®BNe polymer is preferably a silicone polymer having at
least reactive hydroxy alkyl (meth)acrylates, modified hydroxy (meth)acrylates or vinyl groups,
because it {9'Pddsible to prevent generation of adhesive residues called particles after pick up of
semiconductor chipﬁlgnd Egoyare%/%nt migration.of th sgcone (\)}%p]jer into th&esem'-cured adhesive

me 111 SCIMI-CUrcd agnesive ia Curin as
layer even after the cohesive sheet an the Semi-cured sanesive layer arebondad-to each other.

[0057] éﬁﬂgsﬁ%%@%%'%@%@éﬂ@&%ﬁa%é@i‘é meterakiardhe Sieans Aeiehisiigxample, an
alkyl (meth)acrylate, a hydroxyalkyl (meth)acrylate, a modified hydroxy {meth)acrylate,

and(meth)agiisuacid :10Qa81ack TiBRt Y (prethaeilatesyingiide imathyk(ethaskyiate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate, t-butyl
(meth)acrylaigp< -itimhieixyk{peeth yacrylaiclalapsy hidthjidey | atey sSteal vk (ineth) acpyd ateTigsoborny!
(meth)acrylate, and hydroxy alkyl (meth)acrylates. [0059] The hydroxyalkyl (meth)acrylates
include hydnogyatiy ghretiysryratiatiyeliopypiaphyHitmdiomiate nevd tydiressbatyb(mibth)acrylate
[0060] The modified hydroxy (meth)acrylates include ethylene oxide-modified hydroxy
(meth)acryBédhnBastshexrssHifdY KalF R ¢ABem adn Abdastobeent curimghef Bheri#i#ty amount of the
silicone polymer.is preferably 0.1 part or more_ by mass and 20 parts or less by mass with respect to

100 parts HFHFEEE 3P the oI O AR KR IR ORI S S A0 mount makes it

difficult to ﬁgggr%e fQE %lggsily sgget gr?m %he g%@d-&%rse&ie%d}ggst%% I%yer% gfltetriVLIJt\{ irradiation, while
an excessive yshlgﬁer Mount makes it diffieult 16 suppress reduction of the intial adhesive power.
[0062] [J&%Tate of the silicone-based macromonomer unit in the silicone polymer is preferably 15
parts or more by mass and 50 parts or less by mass in 100 parts by mass 18 of the silicone polymer,
because an excessivgly, ipwestatesreakes idifficylto sepasate the.gabesiva shiggt from the
semi-cured adhesive layer after UV irradiation, while an excessively higher rate prohibits suppression
of contaminatiparafitled syleésite satfatenthitHeedidd outr [BAG3F0°C, Belditiesxsaghvabysoftening
agents, aging inhibitors, fillers, ultraviolet absorbents and photostabilizers may be added to the
adhesive indahertamgecthialrd bad niot inffediathe cyanematbeialkstjoobajive and detemickaiassiof the
cohesive layer is preferably 3 gm or more and 100 p.m or less, particularly preferably, 5 gm or more
and 20 gm RiFfedcihisiansse i (666 sSHHY IHENFE LERIBRITES HERICESSIHE SV HBIWBE while an
excessively larger thickness makes it difficylt to separate the cohesive sheet from the semi-cured
hesiv 1 SRS AOA AR T ANRET ﬂgﬁ%&ﬁp fﬁ%&%@% T i Fchips. [0065]

<Base film>



The base film for use in the present invention is, for example, made of polyvinyl chloride, polyethylene
terephthalate, an ethylene-vinyl acetate copolymery an ethylene-acrylic acid-acrylate ester film, an
ethylene-ethyl acrylate copolymer, polyethylene, polypropylene, a propylene-based copolymer, an
ethylene-acrylic acid copolymer, or an ionomer resin of an ethylene-(meth)acrylic acid copolymer or
ethylene-(meth)acrylic acid- (meth)acrylate ester copolymer that is crosslinked with metal ions. The
base film may be made of a mixture or a laminate of these resins. [0066] The base film is preferably
made of a pkepyirne-hasedneoralYRar3 it isni:-possible by using a propylene-based copolymer to
reduce the amount of the debris generated during semiconductor wafer dicing. The propylene-based
copolymer j8pidx¥ example, a random, block or alternating copolymer of propylene with other
components. Examples of the other components include a-olefins such as ethylene, 1-butene, |
-pentene, FHexegeteard 1-heptene, copolymers of at least two or more a-olefins, styrene-diene
copolymers and the like. [0067] = The propylene-based copolymer may be prepared, for example,
by solution polymeRP&tiEHIB SRS HePZARBARG the sHaEEWSH Afbasigdny Stepitis e piwinerization or
the like, but preferable is a stepwise polymerization in at least two stages, wherein_ a propylene
homopolyniet&r ’é%ﬁ&%} BpeabrsBiEdrpropl ferRhewe ShRal sAdLIsEDrEthy eHE shardim-olefin is
prepared inatthegjrst stage 851\91 %neaﬁoleggnic.iao?%%ollymer or a random copolymer of propylene with
small amountaspofné?ﬁi}ler% andior a-0lefin i 6ref)ar8d in the second and later stages [0068] The
base film i mg(ﬁrably processed the antistatic treatment. It is possible by the antistatic treatment to
prevent static eléctrification during separation of the semi-cured adhesive layer. Examples of the
antistatic treptagptsdpslude (1) those by blending an antistatic agent to the composition constituting
the base film, (2) those by coating an antistatic agent on the semi-cured adhesive layer-sided surface
of the base film, anth@jlitiagatby sorenrd distbargehcldikcantistatie agennis Hersexamplel a quaternary
amine salt monomer. [0069] Examples of the quaternary amine salt monomers include
quaternizeddiesathdanmifothy iinreth)adtedate chidridersalips duatetatizec: disthygl bmddroethyl 20
(meth)acrylate chloride salts, quatemized methylethylaminoethyl (meth)acrylate chloride salts,
quaternize§PaimBEiaRIRESRYHshB S RMdRE Sall dridegdatemrizeagraiagaiamino styrene chloride
salts, and zﬁatemized dimethylaminoethyl methacrylate chloride salts are preferable. [0070]
<Semi-cured xdhesive layer > The semi-cured adhesive layer is formed by coating a pasty
adhesive ogw.lerngre or p?rtigl surface on the rear face, i.e., on the circuit-free face of a wafer for

da 112 SLE]

adhesion to a lea rléané’or & Circuit board and curing it partially into the sheet shape by UV irradiation

or heating. [0071] 1, g d bﬁvﬁ%ﬁ&ﬁ%‘é@ﬂ%@“ﬁﬁﬂ@%%Iﬁgwa%éﬂ%l’@eﬂr@%eé%%éi%%%&ié}san%s 1ts

component, an (meth)acrylate ester, polyamide, polyethylene, polysultone, an epoXy resin, polyimide,
polyamide agidesilicans reaitsieb RhanektasibdniRhekadieiine rubhst-and, 3 fiuatpplastic or the
mixture, copolymer and laminated film thereof The composition preferably contains an epoxy resin
and/or an (moéts)aciylatedster dohmithasipaint of reliability of the chip-chip adhesion. The composition
may contain additionally photopolymerization initiators, theinial polymerization initiators, antistatic
agents, crodiliiiking agents, crosslinking accelerators, fillers and the like. [0072] The thickness of
the semi-cured adhesive layer is preferably 3 um or more and 100 um, particularly preferably 5 pm or
more and 20 1,111Tsrqes8mbe¢ ARk Hrireadiakden Blpsshedentisi itk dhaaiys teereaivicaoiedf the
adhesion reljability Eiurin fixation to the lead frame and possible separation between the lead frame
and the seAf{RSIFEH AUHSITE S SR ATTE RS EXR¥Sively larger thickness leads to increase of
machiningarﬁég?nce during 21 dicing and thus possible damage to the chips and the semi-cured
adhesive layers.’[0073] The semi-cured adhesive layer composition more preferably contains one
or both of ams Jesin and a (meth)acrylate ester for reduction of the machining resistance during
dicing and prevention of the damage to the chips and the semi-cured adhesive layers. [0074]
<Cohesive sheet >The pTél@?pheﬁii\é%%@%%@@iﬁ%m@&ﬁr&ﬁﬁwwﬂi&s@m Brepared by coating
a cohesive agent on a base film. [0075] The method for manufacturing an electronic component in
this embodigentunddcdiusesthe esliesiveshektdestribed abeveniscarnethodispparnaria
semiconductor chip-holding characteristics, pickup efficiency, and contamination resistance. Examples
[0076] Ydereinaftbadiivei nedthods for repatfadidnng thn albetioniccoppongiy acegndingto the
present invention will be described with reference to Examples and Comparative Examples. [0077]
Tables 1 afRobrpN theleoRisbaiBash® the evaluation methods of the cohesive layers in the
Examples and Comparative Examples of the method for producing an electronic component according
to the present invention.
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[0024]
<Cohesive agent >

The cohesive agent constituting the cohesive laver contains a (meth)acrylate
ester copolymer (A), a ultraviolet polymerizable compound (B), a multifunctional
isocyanate curing agent (C), a photopolymerization initiator (D), and a silicone polymer
(E). The (meth)acrylate ester copolymer (A} is a copolymer of (meth)acrylate ester
monomers or a copolymer of a (meth)acrylate ester monomer and a vinyl compound
monomer, wherein neither the (meth)acrylate ester monomer nor the vinyl compound
monomer has a hydroxyl group therein. The ultraviolet polymerizable compound (B)
consists of a urethane acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2),
wherein the urethane acrylate oligomer (B1) has a weight-average molecular weight of
50000 or more and a polydiversity Mw/Mn, ratio of the weight-average molecular
weight Mw to number-average molecular weight Mn, of 5 or more, and has 10 or more
vinyl groups. The photopolymerization initiator (D) has one or more hydroxyl groups.
The silicone polymer (E) has hydroxyl groups.

[0025]
[(Meth)acrylate ester copolymer (A})]

The (meth)acrylate ester copolymer used in the present invention is a
copolymer of (meth)acrylate ester monomers or a copolymer of a (meth)acrylate ester or
a vinyl compound monomer and the monomers above do not have any hydroxyl group.
[0026]

Examples of the (meth)acrylate ester monomers include butyl (meth)acrylate,
2-butyl (meth)acrylate, t-butyl (meth)acrylate, pentyl (meth)acrylate, octyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, nonyl (meth)acrylate, decyl (meth)acrylate,

lauryl (meth)acrylate, methyl (methjacrylate, ethyl (meth)acrylate, isopropyl
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{meth)acrylate, tridecyl (meth)acrylate, myristyl (meth)acrylate, cetyl (meth)acrylate,
stearyl (meth)acrylate, cyclohexyl (meth)acrylate, isobornyl (meth)acrylate,
dicyciopentanyl (meth)jacrylate, benzyl (meth)acrylate, methoxyethyl (meth)acrylate,
cthoxyethyl (methjacrylate, butoxymethyl (meth)acrylate, and ethoxy- n-propyl
(meth)acrylate.

[0027]

The vinyl compound monomers are monomers having one or more functional
groups selected from carboxyl, epoxy, amide, amino, methylol, sulfonic acid, sulfamic
acid and phosphate/phosphite ester groups.

[0028]

The carboxyl group-containing monomers include (meth)acrvlic acid, crotonic
acid, maleic acid, maleic anhydride, itaconic acid, fumaric acid, acrylamide-N-glycolic
acid, cinnamic acid and the like.

[0029]

The epoxy group-containing monomers include allyl glycidyl ether and
(meth)acrylate glyeidyl ether,

10030]

The amide groupmcontaining monomers include (meth)acrylamide.
Alternatively, the amino group-containing monomers include N,N-dimethyl aminoethyl
(meth)acrylate. The methylol group-containing monomers include N-methylol
acrylamide.

[0031]

The (meth)acrylate ester copolymers are produced for example by emulsion

polymerization or solution polymerization. Acrylic rubbers produced by emulsion

polymerization are preferable to make the cohesive sheet easily separated from the
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semi-cured adhesive layer by interaction therewith after UV irradiation and to assure
high semiconductor chip pickup efficiency.

[0032]

[Ultraviolet polymerizable compound (B)]

The ultraviolet polymerizable compounds (B) is the mixture of a urethane
acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The urethane
acrylate oligomer (B1) is an oligomer having 10 or more vinyl groups and having a
weight-average molecular weight of 50000 or more and a polydispersity Mw/Mn, ratio
of weight-average molecular weight Mw to number-average molecular weight Mn, of 5
01 MmOore.

[0033]
[Urethane acrylate oligomer (B1)]

The urethane acrylate oligomers (B1) include (1) those obtained in reaction of a
(meth)acrylate compound having a hydroxyl group and multiple (meth)acrylate groups
with a compound having multiple isocyanate groups (e.g., diisocyanate compound) and
(2) those obtained in reaction of an oligomer having multiple isocyanate terminals that
is prepared in reaction of a polyol oligomer having multiple terminal hydroxyl groups
and an excess amount of a compound having multiple isocyanate groups (e.g.,
diisocyanate compound) with a (meth)acrylate compound having a hydroxyl group and
multiple {meth)acrylate groups.

[0034]

When the urethane acrylate oligomer has 10 or more vinyl groups, the cohesive
sheet can be separated from the semi-cured adhesive layer easily after ultraviolet
mrradiation, assuring high pickup efficiency of semiconductor chips.

[0035]
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Preferably for reduction of the adhesiveness to the semi-cured adhesive layer
and for easier separation of the cohesive sheet from the semi-cured adhesive layer after
UV irradiation, a polyol oligomer is used and the urethane acrylate oligomer has 10 or
more vinyl groups and has a weight-average molecular weight of 50000 or more and a
polydiversity Mw/Mn, ratio of weight-average molecular weight Mw to
number-average molecular weight Mn, of 5 or more.

[0036]
[(Meth)acrylate compound having a hydroxyl group and multiple (meth)acrylate
groups]

The (meth)acrylate compounds having a hydroxyl group and multiple
(meth)acrylate groups include hydroxypropylated trimethylolpropane triacrylate,
pentaerythritol triacrylate, dipentaerythritol-hydroxy pentaacrylate, bis(pentacrythritol)
tetréacrylate, tetramethylol methane triaérylate, glycidol diacrylate, and those
compounds above in which part or all of the acrylate groups are replaced with
methacrylate groups.

[0037]
[Isocyanate having multiple isocyanate groups}

The isocyanates having multiple isocyanate groups include aromatic
isocyanates, alicyclic isocyanates, and aliphatic isocyanates. Among the isocyanates
above, alicyclic and aliphatic isocyanates having multiple isocyanate groups are
preferable. The shape of the isocyanate component may be monomer, dimer or trimer,
but trimer is preferable.

[0038]
The aromatic diisocyanates include tolylene diisocyanate, 4,4-diphenylmethane

diisocyanate, xylylene diisocyanate.
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{0039]

The alicyclic diisocyanates include isophorone diisocyanate, methylene
bis(4-cyclohexylisocyanate).
[0040]

The aliphatic diisocyanates include hexamethylene diisocyanate and
trimethylhexamethylene diisocyanate.

(0041}
[Polyol oligomer having multiple terminal hydroxyl groups]

The polyol components for the polyol oligomers having multiple terminal
hydroxyl groups include poly(propylene oxide) diol, poly(propylene oxide) triol,
copoly(ethylene oxide-propylene oxide} diol, poly(tetramethylene oxide) diol,
ethoxylated bisphenol A, ethoxylated bisphenol S spiroglycol, caprolactone-modified
diols, and carbonate diols.

10042
[Multifunctional (meth)acrylate (B2)]

The multifunctional (meth)acrylates (B2) include trimethylolpropane triacrylate,
hydroxypropylated trimethylolpropane triacrylate, pentaerythritol triacrylate,
pentaerythritol tetraacrylate, pentaerythritol triacrylate, pentaerythritol-ethoxy
tetraacrylate, dipentaerythritol-hydroxy pentaacrylate, dipentaerythritol hexaacrylate,
bis{pentaerythritol) tetraacrylate, tetramethylolmethane triacrylate, glycidol diacrylate,
and those in which part or all of the acrylate groups are replaced with methacrylate
groups.

[0043]
The amount of the ultraviolet polymerizable compound (B) blended is

preferably 5 parts or more by mass and 200 parts or less by mass with respect to 100
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parts by mass of the (meth)acrylate ester copolymer, because an excessive smaller
amount leads to excessive increase of adhesive power causing pick up troubles, while an
excessively larger amount leads to deterioration of adhesive power, which in turn leads
deterioration of the holding efficiency of semiconductor chips during dicing.

[0044]

The blending ratio B1:B2 of the urethane acrylate oligomer (B1) to the
multifunctional (meth)acrylate (B2) is preferably 75:25 to 45:55, for reduction of the
adhesiveness between the cohesive sheet and the semi-cured adhesive layer after
ultraviolet irradiation and for stabilization of the step of picking up the chips and the
semi-cured adhesive layers from the cohesive layer.

[0045]

For reduction of the adhesiveness between the cohesive sheet and the
semi-cured adhesive layer after ultraviolet irradiation and for stabilization of the step of
picking up the chips and the semi-cured adhesive layers from the cohesive layer, the
urethane acrylate oligomer (B1) is preferably a compound prepared in reaction of
trimeric isophorone diisocyanate with hydroxyl group-containing acrylates containing
dipentaerythritol pentaacrylate as the major component, and the multifunctional
(meth)acrylate (B2) is more preferably dipentaerythritol hexaacrylate.

[0046]
[Multifunctional isocyanate curing agent (C)]

The multifunctional isocyanate curing agent is a compound having two or more
isocyanate groups and examples thereof include aromatic polyisocyanates, aliphatic
polyisocyanates and cycloaliphatic polyisocyanates.

10047]

The aromatic polyisocyanates include 1,3-phenylene diisocyanate,
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4,4'-diphenyl diisocyanate, 1,4-phenylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 4,4"-toluidine
diisocyanate, 2,4,6-triisocyanatotoluene, 1,3,5-triisocyanatobenzene, dianisidine
diisocyanate, 4, 4'-diphenylether diisocyanate, 4,4',4"-triphenylmethane triisocyanate,
o,©'- diisocyanato-1,3-dimethylbenzene, o,o'-diisocyanato-1,4-dimethylbenzene,
m,'-diisocyanato-1,4-diethylbenzene, 1,4-tetramethylxylylene diisocyanate, and
1,3-tetramethylxylylene diisocyanate.

[0048]

The aliphatic polyisocyanates include trimethylene diisocyanate,
tetramethylene diisocyanate, hexamethylene diisocyanate, pentamethylene diisocyanate,
1,2 - propylene diisocyanate, 2,3-butylene diisocyanate, 1,3-butylene diisocyanate,
dodecamethylene diisocyanate and 2,4,4- trimethylhexamethylene diisocyanate.
[0049] |

The alicyclic polyisocyanates include
3-isocyanatomethyl-3,5,5-trimethyleyclohexyl isocyanate, 1,3-cyclopentane
diisocyanate, 1,3-cyclohexane diisocyanate, 1,4-cyclohexane diisocyanate,
methyl-2,4-cyclohexane diisocyanate, methyl-2,6-cyclohexane diisocyanate,
4,4"-methylene bis(cyclohexyl isocyanate), and 1,4-bis(isocyanatomethyl)cyclohexane.
[0050]

Among the polyisocyanates described above, 1,3-phenylene diisocyanate,
4.4'-diphenyl diisocyanate, 1,4-phenylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, 2,4-tolvlene diisocyanate, 2,6-tolylene diisocyanate, 4,4'-toluidine
diisocyanate, and hexamethylene diisocyanate are preferable.

[0051]

The blending rate of the multifunctional isocyanate curing agent (C) is
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preferably 0.5 part or more by mass and 20 parts or less by mass (more preferable lower
limit is 1.0 part by mass and more preferable upper limit is 10 parts by mass) with
respect to 100 parts by mass of the (meth)acrylate ester copolymer, because an
excessively lower blending rate causes lower reduction of the adhesive power and thus
leads to pickup troubles, while an excessively higher blending rate leads to deterioration
of the adhesive power and deterioration of the holding efficiency of the semiconductor
chip during dicing.

[0052]

[Photopolymerization initiator (D)]

The photopolymerization initiator (D) has at least one hydroxyl group. The
photopolymerization initiators having a hydroxyl group include
2-hydroxy-methyl-1-phenyl-propan-1-one (product name: Darocur 1173, produced by
Ciba Japan)} and 1-hydroxycyclohexyl phenyl ketone (product name: Irgacure 184,
produced by Ciba Japan), while the photopolymerization initiators having two or more
hydroxyl groups include
1-[4-(hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propan-1-one (product name:
Irgacure 2959, produced by Ciba Japan), and
2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl } -2-methyl-propan-
1-one (product name: Irgacure 127, produced by Ciba Japan).

[0053]

The number of the hydroxyl groups in the hydroxyl group-containing
photopolymerization initiator (D) is preferably two or more. When the
photopolymerization initiator has two or more hydroxyl groups, the cleavage products
from the photoinitiator after UV irradiation can be trapped with the acryloyl group of

the (meth)acrylate ester monomer (A), thus suppressing migration thereof into the



10z 1001 os z

semi-cured adhesive layer.
[0054]

The blending rate of the photopolymerization initiator (D) is preferably 0.1 part
or more by mass and 20 part or less by mass with respect to 100 parts by mass of the
{meth)acrylate ester polymer, because an excessively lower blending rate prohibits
reduction of the adhesive power after photopolymerization, while an excessively higher
blending rate leads to excessive drop of the adhesive power after photopolymerization.
[0055]

[Silicone polymer (E)]

The silicone polymer is preferably a copolymer of a {meth)acrylic monomer
and a silicone-based macromonomer having vinyl groups at the terminals of the
polydimethylsiloxane bonds, which contains the monomer units derived from the
monomer having vinyl groups at the terminals of the polydimethylsiloxane bonds, and
specifically, it is a homopolymer of silicone-based macromonomers or a vinyl polymer
prepared by polymerization of a silicone-based macromonomer and another vinyl
compound. The silicone-based macromonomer is preferably a compound having a
vinyl group such as (meth)acryloyl or styryl at the terminals of the
polydimethylsiloxane bonds.

[0056]

The silicone polymer is preferably a silicone polymer having at least reactive
hydroxy alkyl (meth)acrylates, modified hydroxy (meth)acrylates or vinyl groups,
because it is possible to prevent generation of adhesive residues called particles after
pick up of semiconductor chips and to prevent migration of the silicone polymer into the
semi-cured adhesive layer even after the cohesive sheet and the semi-cured adhesive

layer are bonded to each other.
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[0057]

The (meth)acrylic monomer as a raw material for the silicone polymer is, for
example, an alkyl (meth)acrylate, a hydroxyalkyl (meth)acrylate, a modified hydroxy
{meth)acrylate, and(meth)acrylic acid.

[0058]

The alkyl (meth)acrylates include methyl (meth)acrylate, ethyl (meth)acrylate,
n-propyl {meth)acrylate, n-butyl {meth)acrylate, isobutyl (meth)acrylate, t-butyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl (meth)acrylate, stearyl
(meth)acrylate, isobornyl (meth)acrylate, and hydroxy alkyl (meth)acrylates.

[0059]

The hydroxyalkyl (meth)acrylates include hydroxyethyl (meth)acrylate,

hydroxypropyl (meth)acrylate, and hydroxybutyl (meth)acrylate.
[0060]
The modified hydroxy (meth)acrylates include ethylene oxide-modified

hydroxy (meth)acrylates and lactone-modified hydroxy (meth)acrylates.

[0061]

The blending amount of the silicone polymer is preferably 0.1 part or more by
mass and 20 parts or less by mass with respect to 100 parts by mass of the
{meth)acrylate ester polymer, because an excesstvely lower amount makes it difficult to
separate the cohesive sheet from the semi-cured adhesive layer after UV irradiation,
while an excessively higher amount makes it difficult to suppress reduction of the initial
adhesive power.

[0062]
The rate of the silicone-based macromonomer unit in the silicone polymer is

preferably 15 parts or more by mass and 50 parts or less by mass in 100 parts by mass
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of the silicone polymer, because an excessively lower rate makes it difficult to separate
the cohesive sheet from the semi-cured adhesive layer after UV irradiation, while an
excessively higher rate prohibits suppression of contamination of the adhesive surface
by bleeding out.

[0063]

Additives such as softening agents, aging inhibitors, fillers, ultraviolet
absorbents and photostabilizers may be added to the adhesive in the range that does not
affect other raw materials.

[0064]

The thickness of the cohesive layer is preferably 3 um or more and 100 pm or
less, particularly preferably, 5 um or more and 20 um or less, because an excessively
smaller thickness reduces the adhesive power, while an excessively larger thickness
makes it difficult to separate the cohesive sheet from the semi-cured adhesive layer after
UV irradiation and reduces the pickup efficiency of semiconductor chips.

{00657
<Base film>

The base film for use in the present invention is, for example, made of
polyvinyl chloride, polyethylene terephthalate, an ethylene-vinyl acetate copolymer, an
cthylene-acrvlic acid-acrylate ester film, an ethylene-ethyl acrylate copolymer,
polvethylene, polypropylene, a propylene-based copolymer, an ethylene-acrylic acid
copolymer, or an ionomer resin of an ethylene-(meth)acrylic acid copolymer or
ethylene-(meth)acrylic acid- (meth)acrylate ester copolymer that is crosslinked with
metal ions. The base film may be made of a mixture or a laminate of these resins.
[0066]

The base film is preferably made of a propylene-based copolymer. lItis
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possible by using a propylene-based copolymer to reduce the amount of the debris
generated during semiconductor wafer dicing.  The propylene-based copolymer is, for
example, a random, block or alternating copolymer of propylene with other components.
Examples of the other components include a-olefins such as ethylene, 1-butene,
I-pentene, 1-hexene, and 1-heptene, copolymers of at least two or more o-olefins,
styrene-diene copolymers and the like.

[0067]

The propylene-based copolymer may be prepared, for example, by solution
polymerization, bulk polymerization, gas-phase polymerization, stepwise
polymerization or the like, but preferable is a stepwise polymerization in at least two
stages, wherein a propylene homopolymer or a random copolymer of propylene with
small amounts of ethylene and/or a-olefin is prepared in the first stage and an a-olefinic
homopolymer or a random copolymer of propylene with small amounts of ethylene
and/or a-olefin is prepared in the second and later stages.

[0068]

The base film is preferably processed the antistatic treatment. It is possible by
the antistatic treatment to prevent static electrification during separation of the
semi-cured adhesive layer. Examples of the antistatic treatments include (1) those by
blending an antistatic agent to the composition constituting the base film, (2) those by
coating an antistatic agent on the semi-cured adhesive layer-sided surface of the base
film, and (3) those by corona discharge. The antistatic agent is, for example, a
quaternary amine salt monomer.

[0069]
Examples of the quaternary amine salt monomers include quaternized

dimethylaminoethyl (meth)acrylate chloride salts, quaternized diethylaminoethyl
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(meth)acrylate chloride salts, quaternized methylethylaminoethyl (meth)acrylate
chloride salts, quaternized p-dimethylaminostyrene chloride salts, and quaternized
p-diethylamino styrene chloride salts, and quaternized dimethylaminoethyl methacrylate
chloride salts are preferable.

[0070]

<Semi-cured adhesive layer >

The semi-cured adhesive layer 1s formed by coating a pasty adhesive on the
entire or partial surface on the rear face, i.e., on the circuit-free face of a wafer for
adhesion to a lead frame or a circuit board and curing it partially into the sheet shape by
UV irradiation or heating.

[0071]

The semi-cured adhesive layer composition preferably contains, as its
component, an (meth)acrylate ester, polyamide, polyethylene, polysulfone, an epoxy
resin, polyimide, polyamide acid, silicone resin, an phenol resin, a rubber, a fluorine
rubber and a fluoroplastic or the mixture, copolymer and laminated film thereof. The
composition preferably contains an epoxy resin and/or an (meth)acrylate ester from the
point of reliability of the chip-chip adhesion. The composition may contain
additionally photopolymerization initiators, thermal polymerization initiators, antistatic
agents, crosshinking agents, crosslinking accelerators, fillers and the like.

[0072]

The thickness of the semi-cured adhesive layer is preferably 3 pm or more and
100 pm, particularly preferably 5 um or more and 20 pm or less, because an excessively
smaller thickness leads to reduction of the adhesion reliability during fixation to the lead
frame and possible separation between the lead frame and the semi-cured adhesive layer,

while an excessively larger thickness leads to increase of machining resistance during
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dicing and thus possible damage to the chips and the semi-cured adhesive layers,
[0073]

The semi-cured adhesive layer composition more preferably contains one or
both of an epoxy resin and a (meth)acrylate ester for reduction of the machining
resistance during dicing and prevention of the damage to the chips and the semi-cured
adhesive layers.

[0074]
<Cohesive sheet >

The cohesive sheet according to the present invention is prepared by coating a
cohesive agent on a base film,
[0075]

The method for manufacturing an electronic component in this embodiment,
which uses the cohesive sheet described above, 1s a method superior in semiconductor

chip-holding characteristics, pickup efficiency, and contamination resistance.

Examples
[06076]

Hereinafter, the method for manufacturing an electronic component according
to the present invention will be described with reference to Examples and Comparative
Examples.

(00773

Tables 1 and 2 show the compositions and the evaluation methods of the

cohesive layers in the Examples and Comparative Examples of the method for

producing an electronic component according to the present invention.
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[0080]
<Method for manufacturing electronic component™>

(1) A pasty adhestve agent containing epoxy and acrylate ester resins as major
components was coated on the entire rear face of a silicon wafer having a diameter of 8
inches and a thickness of 0.1 mm and carrying a dummy circuit pattern formed by
screen printing.  Irradiation with ultraviolet ray at an frradiation intensity of 1000
mJ/cm? gave a sheet-shaped semi-cured adhesive layer having a thickness of 30 um.
(2) The semi-cured adhesive layer formed on the rear face of a silicon wafer and a ring
frame were fixed, as a cohesive sheet is bonded thereto.
(3) The silicon wafer was diced into semiconductor chips with a size of 9 mm * 9 mm

with a dicing blade. Major settings during the dicing were as follows:

Cut depth into cohesive sheet: 15 um

Dicing apparatus: DAD341, produced by DISCO Corporation

Dicing blade: NBC-ZH2050-27HEEE produced by DISCO Corporation

Shape of dicing blade: external diameter: 55.56 mum, blade width: 35um, internal
diameter: 19.05 mm

Dicing blade rotational frequency: 40,000 rpm

Dicing blade feed velocity: 50 mm/second

Machining water temperature: 25°C

Amount of machining water: 1.0 liter/minute

(4) After irradiation with ultraviolet ray from a high-pressure mercury lamp at an
intensity of 150 mJ/em®, the semiconductor chips and the semi-cured adhesive layers

were picked up from the cohesive layer. Major settings during the pick up were as
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follows:

Pick up machine: CAP-300H, produced by Canon Machinery Inc.
Shape of needle pin: 250 umR
Needle pin push-up height: 0.5 mm

Expansion: § mm

[0081]
[Cohesive sheet]

Each of the cohesives in the compositions of Examples and Comparative
Examples was coated on a polyethylene terephthalate separator film to a cohesive layer
thickness of 10 pm after drying. The cohesive layer was formed on the base film and
the laminate was aged at 40°C for 7 days, to give a cohesive sheet.

[0082]

Although not described in Tables 1 and 2, the base film used in Examples and
Comparative Examples was a film of a propylene-based copolymer produced by
SunAllomer Ltd.(product number: X500F, MFR (melt flow rate): 7.5 g/10 minutes,
density: 0.89g/c:m3 , thickness: 80 um).

[6083]

The cohesive layer was prepared with a blend at the blending rate shown in
Table 1 or 2. The numbers in the table are parts by mass. Hereinafter, the content in
Tables 1 and 2 will be described more specifically.

[0084]
<Adhesive >

[(Meth)acrylate ester copolymers (A)]
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A-1: Acrylic rubber AR53L from Zeon Corp.; a copolymer of ethyl acrylate
(40%), butyl acrylate (23%) and methoxyethyl acrylate (37%), which was produced by
emulsion polymerization. None of the compounds contain a hydroxyl group.

A-2: Proprietary polymer; a copolymer of ethyl acrylate (40%), butyl acrylate (22%),
methoxyethyl acrylate (37%) and acrylic acid (1%}, which was produced by emulsion
polymerization. None of the compounds contain a hydroxyl group.

A-3: SK Dyne 1435 from Soken Chemical & Engineering Co., Ltd.; a copolymer of
butyl acrylate (67%), methyl acrylate (28%) and 2-hydroxyethyl acrylate (5%), which
was produced by solution polymerization. 2-Hydroxyethyl acrylate contains a
hydroxyl group.

[0085]

[Ultraviolet polymerizable compounds (B)]

B-1: UN-905 from Negami Chemical Industrial Co., Ltd.; The ultraviolet
polymerizable compound B-1 contains a urethane acrylate oligomer (B1) and
multifunctional (meth)acrylates (B2). The urethane acrylate oligomer (B1) was
prepared in reaction of trimeric isophorone diisocyanate with hydroxyl
group-containing acrylates containing dipentaerythritol pentaacrylate as the major
component, while the multifunctional (meth)acrylates (B2) contain dipentaerythritol
hexaacrylate as the major component.

Te rate of the urcthane acrylate oligomer (B1) is 75% and that of the multifunctional
(methjacrylates (B2) 25%. The urethane acrylate oligomer (B1) has a weight-average
molecular weight of 100000, a polydispersity of 10.7, and a vinyl group number of 15,
B-2, UN-3320HS from Negami Chemical Industrial Co., Ltd.; The ultraviolet
polymerizable compound B-2 contains a urethane acrylate oligomer (B1) and

multifunctional {meth)acrylates (B2). The urethane acrylate oligomer (B1) was
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prepared in reaction of

trimeric isophorone diisocyanate with hydroxyl group-containing acrylates containing
dipentaerythritol pentaacrylate as the major component, while the multifunctional
(meth)acrylates (B2) contain dipentaerythritol hexaacrylate as the major component.
The rate of the urethane acrylate oligomer (B1) is 45% and that of the multifunctional
(meth)acrylates (B2) 55%. The urethane acrylate oligomer (B-2) has a weight-average
molecuiar weight of 11000, a polydispersity of 1.2, and a vinyl group number of 15.
B-3: Proprietary polymer A; The ultraviolet polymerizable compound B-3 contains a
urethane acrylate oligomer (B1) and multifunctional (meth)acrylates (82). The
urethane acrylate oligomer (B1) was prepared in reaction of trimeric hexamethylene
diisocyanate with hydroxyl group-containing acrylates containing dipentaerythritol
pentaacrylate as the major component, while the multifunctional (meth)acrylates (B2)
contain dipentaerythritol hexaacrylate as the major component. The rate of the
urcthane acrylate oligomer (B1) is 45% and that of the multifunctional (meth)acrylates
(B2) 55%. The urcthane acrylate oligomer (B1) has a weight-average molecular
weight of 70000, a polydispersity of 1.2, and a vinyl group number of 15.

B-4: Proprietary polymer B; The ultraviolet polymerizable compound B-4 contains a
urethane acrylate oligomer (B1) and multifunctional (meth)acrylates (B2). The
urethane acrylate oligomer (B1) was prepared in reaction of trimeric hexamethylene
diisocyanate with hydroxyl group-containing acrylates containing dipentaerythritol
pentaacrylate as the major component, while the multifunctional (meth)acrylates (B2)
contain dipentaerythritol hexaacrylate as the major component.  The rate of the
urethane acrylate oligomer (B1) is 45% and that of the multifunctional (meth)acrylates
(B2) 55%. The urethane acrylate oligomer (B1) has a weight-average molecular

weight of 30000, a polydispersity 7.5, and a vinyl group number of 15.
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B-5, Proprietary polymer C; The ultraviolet polymerizable compound B-5 contains a
urethane acrylate oligomer (B1) and multifunctional (meth)acrylates (B2). The
urethane acrylate oligomer (B1) was prepared in reaction of trimeric hexamethylene
diisocyanate with hydroxyl group-containing acrylates containing dipentaerythritol
pentaacrylate as the major component, while the multifunctional (meth)acrylates (B2)
contain pentaerythritol tetraacrylate as the major component. The rate of the urethane
acrylate oligomer (B1) is 75% and that of the multifunctional (meth)acrylates (B2) 25%.
The urethane acrylate oligomer (B1) has a weight-average molecular weight of 70000, a
polydispersity of 8.2, and a vinyl group number of 6.

[0086]

[Multifunctional isocyanate curing agent (C)]

C-1: Coronate L-45E from Nippon Polyurethane Industry Co., Ltd.;
trimethylolpropane adduct of 2,4-tolylene diisocyanate
[0087]

[Photopolymerization initiators (D}]

D-1: product name: Irgacure 127, produced by Ciba Japan;
2-hydroxy-1-{4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl }-2-methyl-propan-
I-one, which contains two hydroxyl groups.

D-2: product name: Irgacure 184 produced by Ciba Japan:
1-hydroxy-cyclohexyl-phenyl-ketone, having a hydroxyl group.

D-3: product name: Irgacure 651, produced by Ciba Japan; benzyl dimethyl ketal,
having no hydroxyl group.

[0088]

[Silicone polymers (E)]}

E-1: UTMM-LS2, produced by Soken Chemical & Engineering Co., Ltd.; a
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silicone-based graft copolymer containing silicone-based oligomer units having
(meth)acryloyl groups at the terminals of the silicone chains and graft-polymerized with
acrylic vinyl units for example of methyl methacrylate. The copolymer contains
hydroxyl groups.
E-2: A commercially available silicone oil, having no hydroxyl group
[0089]

The molecular weight of the urethane acrylate oligomer (B1) was determined
under the following GPC measurement condition:
Apparatus: HLC-8120GPC (produced by Tosoh Corp.)
Column: 1 TSK Guard HZ-L column and 3 HZM-N columns placed in series
Temperature: 40°C
Detector: differential refractometer
Solvent: tetrahydrofuran
Concentration: 0.2 mass/vol %
Calibration carve: drawn with standard polystyrene (PS) samples (produced by Varian
Medical Systems, Inc.). The molecular weight is a value as PS.
{0090]
<Evaluation method >

The evaluation methods in Tables 1 and 2 will be described below.
[0091]
<Chip-holding efficiency>

The chip-holding efficiency was evaluated by determining the rate of the
semiconductor chips that remained held by adhesive sheet after the dicing step.
©(favorable): chip flying rate: less than 5%

O(good): chip flying rate: 5% or more and less than 10%
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X (unfavorable): chip flying rate: 10% or more
[0092]
<Pickup efficiency>

The pick-up efficiency was evaluated by counting the rate of the chips that
could be picked up in the pick-up step.
© (favorable) : pickup success rate: 95% or more
O (good) : pickup success rate: 80% or more and less than 95%
X (unfavorable) : pickup success rate: Jess than 80%
[0093]
<Contamination resistance>

In determination of the contamination resistance, the adhesive face of the
cohesive sheet was bonded to the semi-cured adhesive layer.  After storage for 1 week,
It was irradiated with ultraviolet ray from a high-pressure mercury lamp at an intensity
of 500 ml/cm®. After storage additionally for 1 week or 4 weeks, the cohesive sheet
was separated.  The separated semi-cured adhesive layer was analyzed by GC-MS,
and the peaks derived from the cohesive were measured.
© (favorable): No peak derived from the cohesive was observed in the cohesive
sheet-free semi-cured adhesive layer after storage both for 1 week and for 4 weeks from
UV irradiation.
O (good): No peak derived from the cohesive was observed in the cohesive sheet-iree
semi-cured adhesive layer after siorage for 1 week from UV irradiation, and, peaks
derived from the cohesive were observed in the cohesive sheet- free semi-cured
adhesive layer after storage for 4 weeks from UV irradiation,
X (unfavorable): peaks derived from the cohesive were observed in the cohesive

sheet-free  semi-cured adhesive layer after storage both for I week and for 4 weeks



<Method for manufacturing electronic component> (1)A pasty adhesive agent containing epoxy
and acrylate ester resins as major components wag coated on the entire rear face of a silicon wafer
having a diameter of 8 inches and a thickness of 0 1 mm and carrying a dummy circuit pattern formed
by screen printing. Irradiation with ultraviolet ray at an irradiation intensity of 1000 mJ/cin2 gave a
sheet-shaped semi-cured adhesive layer having a thickness of 30 um. (2) The semi-cured adhesive
layer formed on the rear face of a silicon wafer and a ring frame were fixed, as a cohesive sheet is
bonded theftetn. U )Fadsileon wafer was diced into semiconductor chips with a size of 9 mm x 9 mm
with a dicing blade. Major settings during the dicing were as follows: Cut depth into cohesive sheet: 15
um Dicing Hpperhtus: DAD341, produced by DISCO Corporation Dicing blade: NBC-ZH2050-27HEEE
produced by DISCO Corporation Shape of dicing blade: external diameter: 55.56 mm, blade width:
351.1m, internal didrh&bern 9105kl aRfh CBmRa rERsBRAMPESIbAYS: the BthAshioDicing blade feed
velocity: 50 mm/second Machining water temperature: 25C Amount of machining water: 1.0 liter/

minute (4)PARIRE ARG TARCUPRDIERT AGRETE Wighe prasir B BRI 948 mp at an intensity of

150 mJ/cm2H a&%e se‘,lelgtlligsondl qc%%r &JA' S (%d_hké(f d%?mﬁi:- 1%{%9 adr}g%ilveel%%%gcwer% picked up from the
cohesive Iacyer. ajor Set Ings qurlng?he Bic up fuere as folRwe IFic up achine: CAP-3 0011,
produced by Canen Machigery lac. Shape of needle pin: 250 itmR Needle pin push-up height: 0.5 mm
Expansion: 8 mm [0081] [Cohesive sheet] Each of the cohesives in the compositions of Examples
and Comparative Examples was coated on a polyethylene terephthalate separator film to a cohesive
layer thickness of 10 pm after drying. The cohesive layer was formed on the base film and the
laminate was aged at 40C for 7 days, to give a cohesive sheet. [0082] Although not described in
Tables | and 2, the base film used in Examples and Comparative Examples was a film of a
propylene-based copolymer produced by SunAllomer Ltd.(product number: X500F, MFR (melt flow
rate): 7.5 g/10 minutes, density: 0.89g/cm3, thickness: 80 um). [0083] The cohesive layer was
prepared with a blend at the blending rate shown in Table 1 or 2. The numbers in the table are parts
by mass. Hereinafter, the content in Tables 1 and 2 will be described more specifically. [0084]
<Adhesive > [(Meth)acrylate ester copolymers (A)] 26 A-1: Acrylic rubber AR53L from Zeon
Corp.; a copolymer of ethyl acrylate (40%), butyl acrylate (23%) and methoxyethyl acrylate (37%),
which was produced by emulsion polymerization. None of the compounds contain a hydroxyl group.
A-2: Proprietary polymer; a copolymer of ethyl acrylate (40%), butyl acrylate (22%), methoxyethyl
acrylate (37%) and acrylic acid (1%), which was produced by emulsion polymerization. None of the
compounds contain a hydroxyl group. A-3: SIC Dyne 1435 from Soken Chemical & Engineering Co.,
Ltd.; a copolymer of butyl acrylate (67%), methyl acrylate (28%) and 2-hydroxyethyl acrylate (5%),
which was produced by solution polymerization. 2-Hydroxyethyl acrylate contains a hydroxyl group.
[0085] [Ultraviolet polyinerizable compounds (B)] B-1: UN-905 from Negami Chemical Industrial
Co., Ltd.; The ultraviolet polymerizable compound B-1 contains a urethane acrylate oligomer (B1) and
multifunctional (meth)acrylates (B2). The urethane acrylate oligomer (B1) was prepared in reaction of
trimeric isophorone diisocyanate with hydroxyl group-containing acrylates containing dipentaerythritol
pentaacrylate as the major component, while the multifunctional (meth)acrylates (B2) contain
dipentaerythritol hexaacrylate as the major component. Te rate of the urethane acrylate oligomer (B1)
is 75% and that of the multifunctional (meth)acrylates (B2) 25%. The urethane acrylate oligomer (B1)
has a weight-average molecular weight of 100000, a polydispersity of 10.7, and a vinyl group number
of 15. B-2, LTN-3320HS from Negami Chemical Industrial Co., Ltd.; The ultraviolet polymerizable
compound B-2 contains a urethane acrylate oligomer (B1) and multifunctional (meth)acrylates (B2).
The urethane acrylate ol gomer (B1) was



27 prepared in reaction of trimeric isophorone diisocyanate with hydroxyl group-containing acrylates
containing dipentaerythritol pentaacrylate as the n@jor component, while the multifunctional
(meth)acrylates (B2) contain dipentaerythritol hexaacrylate as the major component. The rate of the
urethane acrylate oligomer (B1) is 45% and that of the multifunctional (meth)acrylates (B2) 55%. The
urethane acrylate oligomer (B-2) has a weight-average molecular weight of 11000, a polydispersity of
1.2, and a vinyl group number of 15. B-3: Proprietary polymer A; The ultraviolet polymerizable
compound &3, pdistains a urethane acrylate oligomer (B1) and multifunctional (meth)acrylates (B2).
The urethane acrylate oligomer (B1) was prepared in reaction of trimeric hexamethylene diisocyanate
with hydroxyl group-containing acrylates containing dipentaerythritol pentaacrylate as the major
component, while the multifunctional (meth)acrylates (B2) contain dipentaerythritol hexaacrylate as the
major component. The rate’orgibodrithanea Hepiatesoit SieRF(B e FISURYs N SOMatishtie
multifunctional (meth)acrylates (B2) 55%. The urethane acrylate oligomer (B1l) has a weight-average
molecular Wéi@ﬁ?‘ﬁ‘?'fﬁff@%?‘g‘ﬁ% LariargRa ssenabifarviing g strRbetiets 189 Broprietary
polymer B; Thée ultravi(%let&)r?lymeriz ble cmppou?d B- cont(?ins.a ul ethane a\%glate oligomer (B1)
and multifuii¢tiorrat r%se?’h%c?yll‘é ed E)r.ezfrhg Gréthane 5%?ﬁat%u8ﬁ§orﬁé)ra )a as | Fepared in reaction

of trimeric _ lj fe Wi I -containing acrylates containing
%%ﬁgﬁgﬂ@%&&&&%%”& foatHn Y gy SHEQP&%SQ

dipentaery aacrylate as the major'component, while the multifunctional (meth)acrylates (B2)
contain dipgntagritiyitelhexarary'aie @mihemaiomesmpaRenbriie vaterdfuthgike ﬁ{ge{,@,crylate
oligomer (B1) is 45% and that of the multifunctional (meth)acrylates (B2) 55%. The urethane acrylate
oligomer (Bbhbag ehweighi-avesage shaedecular weight of 30000, a polydispersity 7.5, and a vinyl group
number of 15. 28 B-5, Proprietary polymer C; The ultraviolet polymerizable compound B-5 contains a
urethane atiytatecoligsierer{ Bl anthenuititn natiowah gmednjacrplaiesy B2 ) dibmgikdtidane acrylate
oligomcr (Blglwas prepared in reaction of trimeric hexamethylene diisocyanate with hydroxyl
group-contéthink Yordiedno st sihtradeinachinritd cpevtatittylate as the major component, while
the multifunctional (meth)acrylates (B2) contain pentaerythritol tefraacrylate as the major component.
The rate of(tHé BFetran& SERHBIEKIHY B E15I$TEHRHEPHE AP IY raHFRIHEISNEF (meth)acrylates
(B2) 25%. Til;}(leeuret ane %tilrglate oligomer (B1) has a weight-average molecular weight of 70000, a

polydisperscl y of 8 28 %Ad'a vfﬁiﬂzgroup number of 6. [0086] [Multifunctional isocyanate curing agent

(C)] C'da'eQgi!i%%esirééﬁ?agé’%ﬁ!'BB%’%&P&YJ:HE&EB%% U &30 bl fé@@oeﬁ%odgggpane adduct
of 2,4-tolylene diisocyanate [0087] [Photopolymerization initiators (D)]fl D-1: product name:
Irgacure 137,produced by Ciba Japan;
2-hydroxy-1-{44442-hydroxy-2-methyl-propiony1)-benzyl]-phenyll-2-methyl-propan1-one, which
contains twdwstentyt aoaispsatiby Zhprotudiadaner: tgaguee] 184 arodycegbyiGiba Japan:
1-hydroxy-cyclohexyl-phenyl-ketone, having a hydroxyl group. D-3: product name: Irgacure 651,
produced hyn@badapan etenzypdirmethyhkeial Ao ipgtsdhyahroxyl grotupviigess] [Silicone polymers
(E)] E-1: UTMM-LS2, produced by Soken Chemical & Engineering Co., Ltd.; a 29 silicone-based graft
copolymer pohytamiAPificoRBOBASHE b trelCurits Ravim (pietiradifiogtigral o axapriderminals of
the silicone chains and graft-polymerized with acrylic vinyl units for example of methyl methacrylate.
The copolyfHERESFERHh tybir WS%&%E?SA%%%QW%% igiiee(Bil; Fefbthd no hydroxyl
group [008? molecular weight of the urethane acrylate oligomer (B1) was determined under

. (] ;Eshg Mass o Svﬁlc c Of (w4 f’:‘{?
the following %;QF% Measurement Conarion: Xﬁpa atus: HLC-81200PC (produced by Tosoh Corp.)

Column: 1%@'&%&%&‘3 %fée%?éy%é& SEMN & g@g@p@gg&{@gﬁéjf;‘%@g@perature: 40C

Detector: differential refractometer Solvent: tetrahydrofuran Concentration: 0.2 mass/vol % Calibration
curve: dra%w&ae%ga&d@e@mww@m%&ﬁéﬁgg@m@%@mwa\{aqw@ﬁ%xatems, Inc.).
The molecular weight is a value as PS. [0090] <Evaluation method > The evaluation methods in
Tables 1 amgbAssilbhe blasaiiheidhbetaw (9 <Chipfiotding effigiencyre vinyt thgpbiprdolding
efficiency was evaluated by deteituining the rate of the semiconductor chips that remained held by
adhesive shestoafterctheadicimy bielwoGDfawmprable): chip flying rate: less than 5% 0(good): chip flying

rate: 5% or more and less than 10%
the ultraviolet polymerizable compound (B) contains a urethane acrylate oligomer (B1)

and multifunctional (meth)acrylates (B2);



30 x (unfavorable): chip flying rate: 10% or more [0092] <Pickup efficiency> The pick-up
efficiency was evaluated by counting the rate of thg, chips that could be picked up in the pick-up step.
(favorable) : pickup success rate: 95% or more 0 (good) : pickup success rate: 80% or more and less
than 95% x (unfavorable) : pickup success rate: less than 80% [0093] <Contaminat on resistance>

In determination of the contamination resistance, the adhesive face of the cohesive sheet was bonded
to the semi-cured adhesive layer. After storage for | week, It was irradiated with ultraviolet ray from a
high-presste ineradeyatamprabapdmansity aS00 endicrn2rAftan stesaue eeditiosrdiyoiny drweek or 4
weeks, the cohesive sheet was separated.The separated semi-cured adhesive layer was analyzed by
GC-MS, anddhe peakdideriugdvireivitheatohdgsie givere angasundetulaffavdgabld)y Mo peak derived from
the cohesive was observed in the cohesive sheet-free semi-cured adhesive layer after storage both for
1 week andsryreekeseromlesviiradiaiioAD (golotyr Npeakrdernived fronpthedohedive was
observed in the cohesive sheet-free semi-cured adhesive layer after storage for 1 week from UV
irradiation, @f%5eaks derived from the cohesive were observed in the cohesive sheet- free

semi-cured adhesive |ayer after storage for 4 weeks from UY irradiation, x (unfavorable): peaks
derhved oML SNE &R SELCREE Y CBRCLTE SRt HER SEHPOHED adhnese imyer after

storage both for. k.an ks 1t V jrradiation. [0094] As shown in Examples and
Comparatié%elgggcr%\%%)so @F%}tg,éélég§%¥§%oé%??§?€ucing an electronic component according to the
present invention has characteristics in its favorable chip-holding efficiency, pickup efficiency and
contamination resistance. CLAIMS: 1.A method for manufacturing an electronic component,
comprising: (1) a secured gEhesiuaipfemianningusiep of EKBHE &eembabied-ashesive layer by
coating a pasty adhesive on the rear face of a wafer and curing the pasty adhesive partially by UV
irradiation @ifientinglinteithe sheet shape; (2) a fixing step of fixing the semi-cured adhesive layer of
the wafer on a ring frame by bonding them to a cohesive sheet; (3) a dicing step of dicing the wafer
Into semicoheiraibeenips Xiath aolidiemer bibdes nepparesMtineadiatng step of¢risgiboingaltraviolet ray; and
(5) a pick-up step of picking up the chips and semi-cured adhesive layers from the cohesive layer,
wherein: th&iE8RESHs SHBERHS Y b AR HARA S AHIENRS IR nsclRA 8Re Taée of the base film:;
the cohesive constituting the cohesive layer contains 100 parts by mass of a (meth)acrylate ester
copolymer]fﬁrfagctréﬁ?ffbgﬁg?%%??ﬁzggngf}/%eﬂﬁ olet polymerizable compound (B), 0.5 to 20 parts by
mass of a multifupctional i te_curin ent.(C), 0.1 to 20 parts by mass of a
Photopoly e e B R T8 Tt BGRB8 ) e
(meth)acrylate ester copolymer (A) is a copolymer of (meth)acrylate ester monomers or a copolymer of
a (meth)acrylate ester monomer and a vinyl compound monomer, wherein neither the (meth)acrylate
ester monomer northe vinylizOMERLN LMNARAMATGONIaIR ABYAYIEQN S5aUR; 4be tdiravielet
polymerizable compound (B) contains a urethane acrylate oligomer (B1) and multifunctional
(meth)acryfates:(B2);2 38ibeiurgth aneaoiyiatd @l iorneniBijcH adleeviretd hi<averdge molecular weight
of 50000 or more, a polydiversity Mw/Mn, ratio of weight-average molecular weight Mw to
number-avevage sl edlim waigter o Ssernaoréainn drng oy grolipairaneberesfilda more; the

photopolymerization initiator (D) has one or more hydroxyl groups; and the silicone polymer (E) has
hydroxyl g,%ﬁg}acrylate ester.

4. A cohesive sheet for production of an electronic component, which is
used as bonded to a semi-cured adhesive layer formed on the rear face of a wafer,
comprising a base film and a cohesive layer formed on one face of the base film,
wherein:
the cohesive constituting the cohesive layer contains 100 parts by mass of a

(methjacrylate ester copolymer (A), 5 to 200 parts by mass of a ultraviolet



2. The method for manufacturing an electronic component according to Claim 1, wherein: the urethane
acrylate oligomer (B1) is prepared in reaction of trimeric isophorone diisocyanate with hydroxyl
group-containing acrylates containing dipentaerytfiritol pentaacrylate as the major component; and the
multifunctional (meth)acrylate (B2) is dipentaerythritol hexaacrylate. 3. The method for
manufacturing an electronic component according to Claim | or 2, wherein the composition for the
semi-cured adhesive layer in the semi-cured adhesive layer-forming step contains one or both of an
epoxy resimaifeha(AISBsHHAIRIERI0.5 to 20 Meobesivessheshionprasusianetamelgctronic
component, which is used as bonded to a semi-cured adhesive layer formed on the rear face of a
wafer, comguisiiag gehal® film andllepachésivedaydrfphatedddnmanéztace dfithedpabe, filsd, 0Mherein: the
cohesive constituting the cohesive layer contains 100 parts by mass of a (meth)acrylate ester
copolymer (0P t0 pasisby sHasmobalutaviBlet 34 polymerizable compound (B), 0.5 to 20 parts
by mass of a multifunctional isocyanate curing agent (C), 0.1 to 20 parts by mass of a
photopolyniesiZBedueRTiate coLsy, C&ﬁaimefdé%%é@ww%@%ﬁa% Iesnidagofsiaer (E); the
(meth)acrylate ester copolymer (A) is. a copolymer of (meth)acrylate ester mgnomers or a copolymer of
a (meth)acf??gl%%e&e%‘?\(‘ig%?ﬁ@? Si.‘h%%g (}??@PE%%%}B A FhOHSIBEARE TR SARPERA Ymeth)acrylate
ester monomer . nor.th vinél Compo, gcgj r on%ains an he\édrox%eg‘glou ; the uItr%vioIet

manom
polymeriza%jlgnggln%%r?r f‘contalns mlfrer}ﬁgﬁeafc% ate 8ﬁlg8}me??é andmulirinctional

(meth)acry@%ﬁ@%omgigg%mg@dﬁﬂaé&&qgomer (B1) has a weight-average molecular weight of

50000 or more, a polydiversity" Mw/Mn; ratio of weight-average molecular weight Mw to

number-aveiagrrmalesaryweighitdnont f erdieiccRisdR ¥inytareenavmkengbiorpnere; the
photopolymerization initiator (D) has one or more hydroxyl groups; and the silicone polymer (E) has
hydroxyl grapsultifunctional (meth)acrylates (B2);

the urethane acrylate oligomer (B1) has a weight-average molecular weight of 50000 or

more, a polydiversity Mw/Mn, ratio of weight-average molecular weight Mw to

number-average molecular weight Mn, of 5 or more, and a vinyl group number of 10

or more;

the photopolymerization initiator (D) has one or more hydroxyl groups; and

the silicone polymer (E) has hydroxyl groups.



