SPECI FI CATION Title of the Invention: Adhesive Sheet and Production Mt hod
for El ectronic Conponent Technical Field [0001] The present invention

rel ates to an adhesive sheet and a production nethod for electronic
conponents using it. Background Art [0002] El ectronic conponents are
normal Iy produced by bondi ng an adhesive sheet to the backside (the
non-circuit pattern formed surface) of an electronic conponent assenbly
having a plurality of circuit patterns forned on a single substrate wafer
or circuit board, dicing the aspEOIFICAEI@ON roni c conponents into

i ndi vi dual chips, picking up the individual chips, and then using an
adhesive to secure the chips in a lead franme. Normally, dicing is conducted
after the ' e j i ve sheet,
and i tn r ELEE BT UL TnCRRBORE M aBESFE Hed Sute PyGtukBob 1 AHORNALT, S00°
using an acrylic acid ester - DOl V. which is a type of UV-curable
adhesi ve, as the chief corrpolﬁ%ﬁ?r?%'ge(ggmp%‘i‘%ﬁ osed (see Patent Docunents 1
and 2). ?y usiqgrg UV-curabl e adhesive and irradiating with an ultraviol et
light bef'8fisldlell the adhesive can be hardened and its adhesive force
can be reduced, naking the picking up stage easy to conduct. Patent
Docunent [0001) pThe psent dramtiopaelatss toae adeasiveshegimndppodogzasgetodmary of
the Invention [0003] Due to the high integration of sem conductor parts,

t hi nner d&drighztranie cdewoneds uBegcduse of this, in the above-described
production nethods for electronic conponents, conducting a backgrindi ng
step usi Backgr@anddireg machine to grind and thin the rear surface of the

el ectroni c conponent assenbly before dicing the el ectronic conponent

assenbl y [d1@9] PEReNEERbAPbA@A Are HOWANSS prodlicdd s, S@Rn LA BRE kBEk Nding is
performed, there is the problem of a reduced success rTate of chip pickup

fromt het&ﬂge@cggdﬁgggﬁfﬁfcﬁr%t ggﬁ%ﬂg})@%ﬁ%}ac@i behn CREIGH c&%péﬁ&?f ation by

t he inventors, scover e to ‘oxygen I n the atnosphere, an

oxide filmn L1y _for 0 he.surface of .the electronic copponent
assenbl y eiihing pafirdly 3 chiFic e AL fodied 85 FEC bR ERRE e ep, i n
cases where. acrylic acid ester -pol ymer is used as th hi_.ef conponent
of the. UGrGHF ARG HiiEs TG erssEReY 1R/ arBRym s FURBEaRI S BRIl GRS | 1 t he
adhesi ve rﬁact wi.th the grinded surface of the el ectronic conmponent

assenbl yPikle W, bg individuabeliny, agd ipemusing amadksste tpisgeire thvehipsiHedi ve force
does not sufficiently decline. Wiile oxide films differ depending on the

t enper at inee feme- Momneliy Wicang isicepdetedaigardbecledrec epmpodedeassemblyils r enpved,
it takes two or three days to regenerate. Because of this, when processing
i s advanbeutedrio shenathesilve alsserdodywith regardsomchenglhefive hBthedidbedivestebeet and
dicing are conducted before the oxide filmregenerates, resulting in a

decl i ne ite tpihmkdig.of SR8 2h adfitic pessRE coPuBnidrophibRs Depe ofevelwsgd in view
of the above-described circunmstances, and is based on the discovery that,

by setti BghcRivePRGhE thief SsRPSchi R4 Heln Hﬁ@loaéﬁwmﬁﬁé PReAISNunidigl 1 GRIPOses the

adhesi ve | ayer of the adhesive sheet, even en the backgrinding step is

conduct egyta:hgfn I anV-r?:Flrzfﬂ)!lé: L ik %gcurfalaﬁtiﬂg %ﬁf ééfud?r%gfet ﬁ@gt b%gﬂrg B%gﬁ%b e easily

separ at e i me of pickup, e I'ng tHe pi p step ted

easily, lLeading to_the conpletion.of the present invention. ].000Q I n ot her
wor ds, t esac,hﬁ%g%t%nerlge}rg%)rg ?ngl {tﬁgd el w4 es & h%de %ﬁ@sfr\?%mghtg%t and a
production net hod of electrgnic conponents using the adhesive sheet. (1) An
adhesi ve PSKEUPSHES SRS RFO8M¥ise film and a UV-curabl e adhesive | ami nated
on the base film wherein the UV-curabl e adhesive conprises 100 parts by
mass of BateadlPoqumen i -420Q4-1465801 ymer havi ng a wei ght average nol ecul ar
wei ght of at |east one mllion, 20 to 200 parts by mass of a

phot opol Vateni Rabimena2r JA-A280R2AY43§ at | east three carbon/carbon doubl e
bonds, and 0 1 to 10 parts of an isocyanate curing agent, nononers that

copol ynmeSudfninyfaké Ihweatioh co- pol yner, wherein anong the nononers for
co-pol ymeri zation of the acrylic acid ester co-polyner, the nonomers

conpri si N@y03] hpeé e HFHOMR:PAtioR TREROMHuASOMRsOMhilRE hipé SreRics&Nt in a
quantity of at |east O nmass percent and at nost 0.1 nmass percent. (2) An

adhesi ve SC{J J j rei p I i .2 acryl ate
conprisiE%aﬁﬁ%egﬁégﬁbogégggbgﬁnéé%gnggoﬁggh#E&% ﬁ@%@ﬁgnﬁgggké alg. (3) An
adhesi ve sheet as described in either (1) or (2), wherein the base filmis
an ionomer resin. (4) A production nmethod of electronic conponents,
conprising a backgrinding step of grifding the non-circuit pattern forned
surface of an el ectroni c conponent assenbly, a bonding step of bonding the
adhesi ve sheet recited in any of (1) to (3) to the grinded surface of the
el ectroni ¢ conponent assenbly follow ng the backgrinding step, a dicing



grinded prior to bonding the adhesive sheet. Mdes For Carrying Qut The

I nvention [0008] <Expl anati on of Term nol ogy> In the present
specification, "parts" and "% are understood to based on nass, unless
otherwise indicated. In the present specification, "(meth)acryl oyl group”
refers collectively to acryloyl groups and nethacryl oyl groups. Conpounds
including "(nmeth)" such as "(nmeth)acrylic acid" also refer collectively to
bot h conpounds havi ng "met h" and conpounds not having ‘meth" in their

nanes. The "nunber of functiaonal groups of phaotgpol yneri zabl e acryl ate”
refers t ePMPRICANERAUGINGR Byek g&ﬂé‘ﬂﬁsgte[?e‘fﬂ%ﬁ’c? PR BechsI e gr{ﬂéo%]é] <Adhesi ve
Sheet > The adhesive sheet conprises the base fil mand the UV-curable

adhesi vethimrtheated sefaconel dhelelestronigecerapaneni |agsenfolio teforgadieingi thep

The material of the base filmis a material that can withstand the dicing
of the seliteqideahpmenadseemblfy dins bxamp wainstreacarHdyeevar, $t drd-asd wherei ononer
resin formed by cross-1linking polyvinyl chloride, polyethylene

t er epht hgh@bandiag hy befemednera Gethat olleoby eeduced Biydoesierage b khip
acid-acrylic acid ester film ethylene-ethyl acrylate copol yner,

t her nopl ?ﬁk{é‘fﬁ%%é élih%kﬁ g}%@gﬁerg@d&et hyl ene, pol ypropyl ene, pol ypropyl ene

copol yne ene- acry Ic acid copolyner, and ethylene-(nmeth)acrylic acid

copol yre € I t: r t SRl copol yrer
with a mtge %ﬁ@ e L dy%cg‘y?%?& hr cof
[0011] Anong the above-nentioned erials fo t he b |Irn noner
resins aP%Vg%Brlé‘f@Fa%F‘QSP fforfg' Pﬁqgﬁ@fn P@%‘far]llg qIWSSOél g]lrrq £ #yﬁl

crosslinki ng copol yners conpr|5|n et hyl ene u , neth) acid units

and (et BPEENS jcOmPEnent aasegmblys pad Yhett dhaji ?’Hgﬁ’rets& (‘? dﬁ’%‘o‘é‘ii‘iry?ya ®Nat K,

Zn2+ or the like are preferable for being effective in preventing the

gener at i backgfindihg steprinshsgs etheshandcngis ebasyr cvrobinalis Hepdian dhectigli t 1 ow
rate of 0.5 to 6.0 grams per 10 minutes (JISK7210, 210 C) is especially

pr ef er abtempatent bithbdEeé cfitable adhesies, itll hivbwriyh greupseid icadpoppl groups in80 to 98 C
is especially preferable, and material conprising Z2+ ions is especially

pr ef er abhig. adh&e3kadordmahe grindeditagdst theoelefteunit agnpdrenteasanbly land,i ncl ude

cal endering, T-die extrusion, inflation and casting, with the T-die

extrusi Oevefﬁemﬁf&dlam Gdﬂhhal%aeqog:@q;ght hihe ks S va Tei4E atys Qfot tiddasly film
being preferable. [0014] For the purpose of preventing bl ocking of the base

film it r Vi ppi ng
agent and 5B IR il 2o a%ede?%&dtﬁﬂf?’ﬂ3%%@%%%?‘?‘@2@2*1@?9%?% mto
achi eve ap_average roughne t

prefer ang tIOBaggu ST LS (I'{| ﬁ % % O%ddg?r%getgﬁ@y Ogs%ldg%g{g?l%ger\neeg Ing in an
anti-static additive andt0| roveth adh ere e Wit hesive by

admi ni st %’FFW@G Shﬁ‘%l’“’h@ﬁﬂm&?m p@ﬂgmwggﬂgrrggﬂg %?Eeé'gl%lmléleelf%% fX'I/'he

t hi ckness of the base fi]lmshould prefera t 30 mand nor e

pr ef er abthg, adhssiye esherh ande gicdngyasn coplicted) r%’EIQ?] mdﬂergeﬁ?j%eﬁe pi ckup
stage, at least 60 pm Additionally, the th| ckness of the base filmshould
be at nos@suB'inlpadﬂéimdimpiChumreferabl y, at nost, 200 p.m so as to nmaintain
its high tensility at time of pickup. [0016] <UV-Curabl e Adhesive> The

UV- cur abl[@0aiih&hd peesemnipvénsies hhd bepadteldpednassewfofahe aboye-descrleddd  est er
co- pol yner having a wei ght average nol ecul ar wei ght of at |east one

ml1ion, :20uh§ak08) apdid sasky onaesliRbvay phetpeituger speabt eompositiat ® havi ng at
| east three carbon/carbon double bonds, and 0.1 to 10 parts of an

| socyan attl’f‘e %ﬁl%ya defihe cHishsBOMe qgﬁe%ﬂeh@}er cpae! a)dH@sNezﬁleéth BveRGkKEkneSt er

co- pol yne erel’n anong the nonomers for co-pol ynerization of the acrylic

d
car boiif%%aﬁb s g?%ﬂ%%ﬁe T SRR . B MOERRLe S GARLY 2 o

and at ”%2}1 bg easﬂr}rrasselsg eecrica% time of pickup, enabling the pickup step to be conducted

easily, leading to the completion of the present invention.

[0006} In other words, this invention relates to the below-described adhesive sheet



[0017] Acrylic Acid Ester Co-Polyner The acrylic acid ester

co- pol yner having a wei ght average nol ecul ar weight of at | east one mllion
in the UV-curabl e adhesive is a polyner obtained by polynerizing al kyl
(meth)acryl ate and al koxyal kyl (nmeth)acrylate or a conbination thereof with
ot her, additional polynerizable nononers. [0018] Exanples of alkyl

(met h)acryl ates and al koxyal kyl (nmeth)acryl ates used in polynerizing the
acrylic acid ester co-polynmer include butyl (neth)acrylate, 2-butyl

(meth)acrylate, ,t-.butyl, (ne acryl ate entyl (meth)acrylate, . .octyl

(et h) ac?@q 4pgodustign Hif/iﬂPPéix?ﬁ[ Q%%i‘% %\Oé?léﬂfEP@,‘X‘H@n% a%f‘f%%‘@?%/wt 1" decyl
(meth)acrylate, lauryl (nmeth)acrylate, nmethyl (nmefh)acrylate, ethyl

(et h) acf eétVé,sh%cfﬁmﬁwng(%%qsﬁ)fﬁ@p i?‘P‘%laeI,JVICPW@é‘b?ffhe%lH%llml&E‘ieQIoélttg? myri styl
(nmeth)acrylate, cetyl (nmeth)acrylate, stearyl (meth)acrylate, cycl ohexyl
(et h) acbyedilm, whersirotheyl V-cwiabls)edbesjveaqamprises 100 ppsivangss of aeaeiylier yl at e,
benzyl (net h) acryl ate, nethoxyethyl (neth)acrylate, ethoxyethyl

(et h) aceyiladsesr dodpaixmore hhyihg (areelzhaavylage enolecidare vhighiy oh-aprlegsy lone
(meth)acrylate, either singly or as a m xture thereof [0019] O these,

met hoxy madifieh, a6 iy l280epartettyoxusEsNY |phatiphlyaiedizalle BN avingl atdesy | at e,

2- et hoxyet hyl acrylate, 2-propoxyethyl acrylate, 2-butoxyethyl acrylate,

2- met hOXYIREORMhoREAr¥bR HEublS bBENAXY BN ABNI0 et 0 @h §socgarild QN 2RM,

acryl ate, 3-ethoxypropyl acrylate, 2-nmethoxybuytl acrylate, 3-nethoxybutyl
acrylate, 4- h b I -yl , e Xypl Cr, e, 3 ybut yl
acryl at e,moélﬁ n%% gﬁ%ogé%oﬁrg%ﬁ%c%?eaﬁcé %nlfbg %&%ﬁ'lénseg Vbr%’?%lgl %%?I?ﬁ 2[? é,
ethylacrylate, 2-butylacrylate d 2-net ho thyl acrylate in particular
can be uZEFORSTSHF 8?%02" “b%\zﬁﬂ%oj‘gﬁ‘?\%@ﬁﬁoqcf&(g%@i éét' %‘ﬁg@graﬂt? U8 ¥8si st ance.
[ 0020] Functi.onal group-containing nonomers conprising a hydroxyl group and
fitncti oRAPPHYIBG B YErRE] BoMD OfaraTRoKEl BGHP OF BPthigire PESTH 0% ¢11ugRd 9  ar e
exanpl es of other polynerizable nononers. [0021] As exanples of functional
gr oup- cont el Agnassneatesns andngirinesingl ampspdpPERSAt: ) oty adheséyee shged asf or
exanpl e, 2-hydroxyethyl (neth)acrylate, 2-hydroxypropyl (neth)acryl ate,

2- hydr ox dbsetipbd (met(h), acvhelean etheaptio@pblydreoixyide hgdrylaianydomgirising. thee22] As
exanpl es of functional group-containing nonomers conprising a carboxyl
group, t bebenaadof deiitl} ords ik @ usahdahe acrydaton(3y Aaciddesivindhettasalesdibedal ei ¢
anhydride, itaconic acid, fumaric acid, acrylamde N glycolic acid, and

ci nnam C jReitHer .{1@%3(]2),%.3@% e Bie fasl W hit iewontbragtifl (HOoRGr¥d®tionof the
nononers for polynerization of the acrylic acid ester copolyner, the

TONOMET's pldiRid 60 ERE#SRe FolBIRGIY ! coBiiPHMeOk HACERMBREY boflof UPindlneb@EN st be

present in a quantity of at |least 0 mass% and at nost 0.1 nass% |f the

amount of 11 [.8) r ..group or
ot i s rebd e RO, ToEREkI PR an MEGRE il bt T BOKEL 2

mai nt ai ned, en.wth respect to el ectroni ent ass | i.es that have
nad ¢ het Siebyer Hndine e ABrAEerreriE hatkgr (0 oy SRS TREUHICHAL nei ght
average nol ecul ar wei ght of the acrylic acid ester copolyper nust be at

| east ondhewlestiasic pgmpasent asseRblyfeHPAYE 'ﬁmbé%liar@#lqgeﬁt%ta c{lrgmg sBrdd, then
there is a tendency for the UV-curabl e adhesive to scrape upwards toward

t he si de fenmifgdle efecromic samponent jaseenehily iing. chiipe ofvdiegindivadual sipstrapicecul ar
wei ght is the polystyrene-converted average nol ecul ar wei ght neasured using
gel per neamipomenth fabeting rthp tbonding02&], 4 pHROtiopdiatioe sicpabdl eraicatingathe havi ng
at | east three carbon/carbon doubl e bonds) The phot opol yneri zabl e

acryl at e aHResiveOshabt Wﬁl@%ltraivﬁbl@tﬁi?ﬁlfamwﬁgm@aicd@@é;ﬁ aB@ndsick-wpetepiofr adi at ed
with W light, reacts with an ultraviolet polynerization initiator to form

a t hree- (i ABNSHPMRl] TR Thi sﬁéﬁlisefona%gtthémﬁmrdmtﬁmsfegr es the adhesive
and |l owers 1ts ‘adhesive force. [0026] The numnber of carbon/carbon double

bonds | s (a7 Bidt 1o BRAqEINESHATERYRE FUER ALESI TS ShARSRS 1 om
i rradi ati‘on, 'n0 Thcréase in e adhesive rce or decrease in pickup
ability OCC@%? en there are at Igaﬁt th ee.q$rbon/car?on oubl e bonds,
there terFtR% B8 ciestiPRif FRMPAN thit ISHAR JoheiHcIRSUE IR RGP BHal nesh
structure fornmed by irradiation. [0027]_ The nunber-average nDI%quar wei ght
of the adeyiontrallehiym whap thy rgap surfageplathe Sleqimic somRelb At FRPRolids i s
preferably | ess than 3000. If the nunber-average nol ecul ar wei ght of an
acrylate conprising three or nore unsaturated bonds is high, then
conpatibility with the adherend deteriorates, and during the dicing stage,
there is a tendency for so-called "chifh-flying", wherein the electronic
conponents scatter, to occur. The nunber-average nol ecul ar weight is the
pol ystyrene-converted average nol ecul ar wei ght neasured using gel
perneati on chromat ography. [0028] As exanples of an acrylate conprising at



[ 0029] The bl ended anount of acrylate conprising at |east three

car bon/ car bon doubl e bonds should preferably be 20 to 200 parts by nass
with respect to 100 parts by mass of the (meth)acrylic acid ester

copolynmer. If the content is too low, then after the UV irradiation, the
curing of the UV-curable agent tends to be insufficient, and this tends to .
cause poor pickup. If the content is too high, then there is a tendency at
the tinme of dicing for the adhesive to scrape upwards and stick to the side
surface of the chips. [0030]. 1socyanate Curing Agent The i socyanate
curing agémtedipsopiodpndmedis adhseive fhieel-al adhesive power of the adhesive
sheet prior to UV irradiation. Specifically, it is a conmpound conprising a
pl ur al i t Yloges FenCouryingOyi Shpdnven®iol] As exanpl es of conpounds conpri sing
a plurality of isocyanate groups, there are 2,4-tolylene diisocyanate, 2, 6-
t ol yl ene[08D8}s ocyanatd&Exphndioybdicieemoholapgeyart at e, 1, 4-xyl ene dii socyanate,

di phenyl - net hane- 4, 4' -di i socyanate, diphenyl -nmethane-2,4'-diisocyanate,
3-met hyl di phemnite pi@thaspecidtationcymnet end NEX arRindylspoe t6lbissd ol amsi,e,

i sophorone diisocyanate, dicyclohexyl nmethane-4,4" -diisocyanate, |ysine

i5OCyana&ﬂmeBﬁﬁwﬁ@%ﬁﬁ&ﬁ&f@Eﬂﬁggﬁgﬁ%%géﬂkﬁmﬁgdEﬁéRﬁ&%ﬁ%ﬂ@nmﬂ*Rﬁ&@Y'”Ethane

di i socyanate, cyclohexane diis trimethylol proépane adduct, a

R e R L R A R P
10 . A ) 100 f th h i
aci d oot dretlporhas. Mg RoRtdn AP oot BN doft h PatiiBncy Tor

the adhesive to scrape upwards and stick to the side surface of the chip
during dha¥igy Mefd and coRPoRRsts ok thayige: gty @h‘}he{rﬁ@ﬁle?h@];% pumberigfndency f or
“chip-flying" to occur during dicing. [0033] (O her conponents) In
addi t i onf\:métl@mb gayoy ecldplydepdederizableuhariatsn, refess thdhenuaer ehatintlhey do not
cause any negative technical effects, tackifier resins, photoiniators,

t her mal gohyymr aztatomoleatlicbi t or s, bul ki ng agents, anti oxi dants, softening
agents, stabilizing agents, or coloring agents can be mxed into the W
curabl e pobesi ve. W<AilhesispBhdett 0 t he photoiniators, while they are not
limted to this, they can be added in an anount of 0.5 to 10 parts per nass
with respect trhe ihediQO sRddttconYiséEe ke e Adeine) Bvickdblc adtcdivest er

copol ynmer. [0034] Production Method of Adhesive Sheet There are

sever al : - am 1 e UV-curabl e adhesive | ayer onto the base
film i nﬁ%ﬁﬂﬁﬁﬂ%%ﬁ%@é%@gg‘gl ying it directly by use of a coating

machi ne, met hod ing the two together, or the printing nmethod.
Wth res%@?ﬁlto the<%%5 ﬁ@ggnachine met hod, there are gravure coaters,
comma coaters,. . bar coaters, knife.coaters, or rol.] coaters.. W respect to
Che et hod of T RGER &% baSt g s iapierighibteah Siibr@RREdcing P Bgoi yi ng an
adhesive tqQ a silicone {reated exposed filmand bonding it to base film
W th resfBEEondycion@afr; for cxgupst Hean b Hestanshians, ©nemgbiesEn el B¥inted onto
the base filmusing intaglio printing, relief printing, |ithographic

pri nt i ngsross-inkdeg aphivinyprchleridagpelgéthylene prrepithalge, ethylne-sonl pedtaiei ng.

[ 0035] While the thickness of the UV-curable adhesive in the adhesive sheet
is not @golineu athylenkiariiedacidratdylic kaved seseh filnh,0 eth@Rnp-cthyt clchydateng dryi ng
is preferable. [0036] Production Method for Electronic Conponents

The produgiotyeRerTetih@thopRitie! esfioni dataimonemifethyledd)depolypeppitans of
backgrinding the non-circuit pattern fornmed surface of an el ectronic
corrponenf,ol?l% b¥e bonghoRghd:he agigsievRrahkeet A t hegbiyaded sypfjace of the

el ectronf c’cohponent assenbly foll’ow ng the backgrinding step, dicing the
el ectronj S Ly i i ndi vi I .0Nk onts in

or dor ' o e AR E R RE I bt R P e G BT RRE R P v
sheet with ultraviolet light followi ng the dicing step anti picking up the
ol oct r onf<td ESHh BIRIREEET BT BTl Ko LR EF TGl GPON PRt Bt B P 0057 as
exanpl es el ectroni c conponent assenblies, there are el ectronic conponent
assenbliﬁ@“ﬁéving circuit patterns formed on sem conductor wafers or on
circuit board material. [0038] The step of backgrinding and thinning the
rear surfMdé]l ohmang diccabovocotionpdposienals fystbatbhse flanderdney resiswret he
surface froma thickness of 625 pmto 775 pmto a thickness of 200 pmto 50
p.m [0039] The bondi ng step includes bonding the adhesive-applied side of
an adhesi ve sheet to the grinded, rear surface of an el ectronic conponent
assenbly and securing the el ectronic £onponent assenbly to the adhesive
sheet. [0040] The dicing step is a nmethod whereby the electroni c conponent

assenbly attached to the adhesive sheet is cut into individual electronic
conponents by a rotating round bl ade. The el ectronic conponents are



ultraviolet light, which causes the ultraviolet polynerization conpound,

whi ch conprises a photoinitiator and unsaturated bonds, to react, formng a
t hr ee- di nensi onal mesh structure, and through this, curing the adhesive and
decreasing its adhesive force. [0042] As exanples of ultraviolet |ight
sources, there are black lights, |owpressure nmercury |anps, high-pressure
mercury | anps, ultrahigh pressure nercury | anps, netal -halide | anps, or
excimer lanps. The irradiation intensity of the ultraviolet |ight should

preferably_.be nore than 5 micnR a | ess th 1000 ..cnP. 1f the

it ens: CPeGRabIFy AR GHAPEr, B9 Ridise: RATERe S IEBhdORED G ¢ he
curing of the adhesive to be insufficient, thus causi a . decrease in the
pi ckup aBfPPESNE Gihxleng yoss, (’Enﬁ@%cm’lécn%‘il‘fynﬁ a‘ﬁ&&'&%&?rﬁg% apid ligy c8fetf ong, t hen
there is a tendency for the curi g}é;o progress too much, and this causes
the el ectmignmithcoatebnwwst sichaast Npl, JohfZmf arrbe dksee vaelsmbla fo5r baing ¢ o

pi ckup. [004.3] _The pi pkup step is a nethod involving stretching the

adhesi veefftutiot imprenentimgsbe gerendionif mpiskensegedshtayingash t he chips up from

t he adhesi ve sheet side, using a vacuum collet or vacuumtweezers to adsorb
them angbhfkMagriah@aviap. a EAT®s hRO4AD. XAl efamb fdhel (pmeasess
invention and conparative exanples are provided bel ow. These are used to
further 9?@(@21@, N ﬂl‘)eﬁe&?];e&iﬁl‘i’ﬁ%fréf&%le_tﬂﬁ {RE %@@tﬁmpmriafpmawﬁlgn@t limited
by them "[0045] "Adhesi've Sheet Usi ng the bel ow descri bed base fil ns
and UV-curabl e ' o ' ' r : : exanpl es
o O AR 3L AR ShASH R O e s exa

i onomer resin.wth Zn ?al ts of an ethylene-nmethacrylic acid-nmethacrylic

aci d al kSRUP RSt Srer as its main component. Specifically, it is a 100

pmthick H MLAN 1650 (registered trad rk tsui/ .Du Pont. Polygchem cal s),
whi ch i s19918] | kxamRriehg merads Tpy g‘WW%& %glrasi!}d%mgmﬁ(é’fiefegﬁ‘il%’tge?ﬁm S K7210,
210 ©), a nelting_ point of 96 C_ and Z2+ ions. [0047] WV-curable Adhesive
The UV- cextausian, aeflpsion\aad; ogstgg ayidetheplydis| axyraping method, svhighbaga 200d parts by
mass of a (neth)acrylic acid ester copolymer, 20 to 200 parts by mass of a
phot opol yhiekmiezadvkeragy oi/iha beserfalwi, pgingtpréferbte. t hr ee car bon/ car bon doubl e
bonds, 0.1 to 10 parts of an isocyanate curing agent, and 3 parts by nass
of a phoj@iini t Fat the.pufifse tofipedveptiag dldchirighsf thelfbass fibn sihéepreferalsdppbi ed to a
t hi ckness of 10 gm [0048] (Meth)acrylic acid ester copolymer A A

copol ynmeppi1avaBnedd Aas6d6ss ageRUind seppirbadgent 20d nesadmpisi@t furfaaer yl at e,
20 mass% of ~ 2- net hoxyet hyl acrylate, Tg = -38.54 C, and a wei ght average

mol ecul ag. . Wei@hb RS sultade BF tht R to Behidv CAPAVIFB ol ANERG s MR Rups n-butyl

acrylate, 50 ss % of ethylacrylate, 20 mass% of 2-net hoet hyl acryl ate, Tg

= -38.54 - AR I 'Vﬁ”%@ f, Meneadine A

copol ymp%ggﬁﬁg?g?h%%%ﬁ%g %g)g’ﬂ{gglefeg{é{)y tf'ft e, 81)2&313@3/0%0%0 et e?/(ﬁg%ryl ate,
19. 95 mass% of 2-neth et hyl acryl ate . 05 1mass% of. .

2- hydr oxVetfly PHE P{gﬁﬁta@?}%‘f’ﬁ énc?gg wapreve g]ﬁ%l agg??%?cbehtm%’vg?eaﬁghe e RYl ar
weight of 1,3 mliop. (H%/rgéoxyl @r up contai.ni ng nononers of 0.05 nass%
D A cop8fsiHEHenng An580r9eh iy dist r0GEHD$-at e, 50 mass% of
ethylacrylate, 19.8 mass% of 2-nethoxyethyl acrylate, 0.2 nmass% of

2- hydr ox){;@ilﬁw Zbe {hickness afthe baseafglm shauld pieéerablibr ghlcash Al wgandwae ul ar
weight of 1.3 mllion. (Hydroxyl group containing nononers of 0.2 nass%
E: A copetefemblyhavirenpnBarsaslsdt the fimbis stydtcladrdpiiag ¢he piokurastases, of least
ethylacrylate, 19.8 mass% of 2-net hoxyet hyl acrylate, 0.2 mass% of acrylic
aci d, Tg66 m38Additibnal B theathivkingdit ofathe rage i |Ishcull e maheht300fum .a3dmi | lion
(Car boxyl group containing nononers of 0.2 nass %

more preferably, at most, 200 pm, so as to maintain its high tensility at time of
pickup.
[0016] <UV-Curable Adhesive>

The UV-curable adhesive comprises 100 parts by mass of an acrylic acid



F: A copol ynmer having 30 mass% of n-butyl acrylate, 50 mass% of

ethyl acrylate, 19.92 mass% of 2-net hoxyet hyl acryl ate, 0.04 nmass% of acrylic
acid, 0.04 mass% of 2-hydroxyethylacrylate, Tg = -38.48 C, and a wei ght
average nol ecul ar weight of 1.3 mllion. (Hydroxyl group containing
nononers of 0.04 mass% and carboxyl group containing nononers of 0.04
mass% [ 0049] Phot opol yneri zabl e acryl ate having at | east three

carbon/ carbon double bonds G A urethane acrylate conmpound synt hesi zed
from an i sophorgne giisocyan te and a enfaery hrgtgl triacr?/,l at% (six

car bon/ c&HEA RGBT BRS8N FVerpge W%I‘"ﬁ%%‘btﬂ #deast paopiignl t hr ee

car bon/ carbon doubl e bonds)ﬂ. | : A urethane acryl ate conmpound havi ng an

i sophor offe 287 | Aty Briamassaftl @ Phy@pelxinetinghle asryiatat kavinavgt dazshothragar bon
doubl e bonds). [0050]Isocyanate curing agent A reactant of methyl ene
di i socyaembe/cancbrddaibld Bordsnand0.206 71 opartsi gf ponisyhyaie ettzgegdnhduslt ry Co) .

[ 0051] Phot oi niti ator Benzyl di net hyl ketal . [0052] Eval uati on of Adhesive
Sheet  monomerACdnr didpglynterizBetiolatidwester sdogpsyrhd) - Whdreinaan@hgcthieoni ¢
conponent assenbly having a circuit pattern forned on a silicon wafer was
secur ed pehdtderds!T6r @&9&1@5@1}&@%&9‘ tRARGSHY 8cid REBE co-HbigRdr, R MohpdkNi dual

el ectroni c conponents (chips), the electronic conponents were picked up,
and an e : ] P [ ' [ [ il ¢y, and
adneat ve RO o Bl it f W SLioByt SLE0R MR S BuaRy bl JTC oy
i nch si If’ csgrb waf er havi H%ta ld"Lal i tﬁé of .circuit patterns forned therein
was used &% VAR RPECHT S %gtpo BRPS Bl y. The backsi de was gri nded
until it_reached hi ckness of 100 ttm [0054](2) Bonding step An
adhesi ve[opggb fi)ﬁé’ﬁ‘b%‘ tecr(’;sot'ﬁ@“@?? nded surface of the el ectronic conponent
assenbly within an hour of conpletion of the backg,rinding step. [0055](3)
Dicing step The acrytis qcshestey cotholpasdianibest weightyscmeparoleqargyaighty st ep of
dicing the el ectronic conponent assenbly into individual electronic
conponentss at Térst amoumilliof iouthei HY-dumbde tddbesindh éssiavpolymeetobimsedsdy to 30 pm
and a cut that penetrated fromthe top surface to the bottom surface was
adm ni st polederibhg ialky] \(@sthjperflae mad dioxgalkhl (nghperybdte bO antombiddlioanm The

di ci ng apparatus was a Di sco DAD341. The dicing blade was a di sco

NBC- Z1208@red7 Witk bthel Reditiosilolypharablb ashrdmepyit er di ameter of 55.56 nm a
bl ade width of 35 ttm and an inner dianeter of 19.05 mm The rotation

speed SRl e AndeRnR A G e E B (e |
cutting ﬁ@grﬁériﬂi{g%ei Jic¥ymia§ci&' egtetl‘écmy&ymkp %ﬁld(e@ut}lj\(n{eﬁ{)gcqyl%ei, Q-ri)u%;lep
(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 (meth)acrylate, ethyl (meth)acrylate, isopropyl (meth)acrylate,
tridecyl (meth)acrylate, myristyl (meth)acrylate, cetyl (meth)acrylate, stearyl
(meth)acrylate, cyclohexyl (meth)acrylate, isobornyl (meth)acrylate, dicyclopentanyl
(meth)acrylate, benzyl(meth)acrylate, methoxyethyl (meth)acrylate, ethoxyethyl
(meth)acrylate, butoxymethyl (meth)acrylate, and ethoxy-n-propyl (meth)acrylate,
either singly or as a mixture thereof.

[0019] Of these, methoxymethyl acrylate, ethoxymethyl acrylate, 2-methoxyethyl

acrylate, 2-ethoxyethyl acrylate, 2-propoxyethyl acrylate, 2-butoxyethyl acrylate,



Followi ng the dicing step there was an irradi ation step where the adhesive
sheet was irradiated with U/ light. A high pressure nercury |anp was

enpl oyed as the light source, and the irradiation intensity was 150 nEcn?.
[ 0057] (5) Pickup step Following the irradiation step there was a

pi ckup step. In the pickup step, the individual electronic conmponents were
pushed up with a needle pin fromthe side of the adhesive sheet, follow ng
whi ch, the chi ps were adsorbed by a vacuum coll et and then the individual

chi ps were renoved fromihe adhesi ve sheet. Canon, Machi ner - 300 |

was usedZdee Wﬁ%&uﬁcrﬁ%ﬁar Stxﬁgtﬁowé'ow ea?ré’f\ﬂb‘?’ng'ﬁr}flé‘ﬁ‘yafc’r%ﬁs%{%g@réof 250
itmR Five needle pins were used, the height of the needle pins was 0.5 mm
and t he &ethoxypwpybf aemilaieecdmethoxrauyias agylsa [ comsihery iyl yagylate,
Chip-flying was evaluated by the chip retention rate of the electronic
conponen#snghoxybetyhdheylaie Srabkoxybiityér actybuteli Sretoybupy! poplol And
(excellent): At least 95 % of chips retai ned on adhesive sheet. [0060] B
(good) : AtethozabiityP Gci3ans) thnd esfSthedta mQby1%orglate; eitpdaarghial Bdatdacrgldteesi ve
sheet. [0061] C (fail): Less than 90 % of chips retai ned on adhesi ve sheet.
A passi Ngh @D aARhNESH PGy REe BRI QAP BE Hiditdpbadih hibhlnce betweed¥il hi n one

hour of the backgrinding step, a dicing tape was applied, follow ng which,

t he di ci E@fsfa%@@anéwl@ lakiQp step, and pickup step were carried out. The
pi ckup ability was evaluated by the rate of chips successfully picked up

oi ckod ub 0P bokir b sp YR, btGReL; Rntprdla oTRTRGT 08) o6 D2 U5 E

pi cked up. EOO 5 Céj:f@al'l' . Less than 90.% of@ri)h%@s wer e picke[j ug. A
passi ng §F§ BN LLOYS FHIHRING FRAS M D BREBE A e 8 CHEORE QR Ae “XaMPIR QL adhesi ve
resi due was eval uated by the rate of visual confirmation of the existence
of resi dader palEsTigablomoppResi de surface of the el ectronic conmponent s
following the pickup step. A (excellent): Adhesive residue on |ess than 5 %
of el ect i¥Ri1E Asnpwmepies.ofB figngtiotd!: sralipecsintainings Mgnemers SOMPEMSE & % but
| ess than 10 % of el ectronic conponents.

hydroxyl group, there are, for example, 2-hydroxyethyl (meth)acrylate,

2-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, and 2-hydroxyethyl
vinyl ether.

[0022] As examples of functional group-containing monomers comprising a
carboxyl group, there are (meth)acrylic acid, crotonic acid, maleic acid, maleic
anhydride, itaconic acid, fumaric acid, acrylamide N-glycolic acid, and cinnamic acid.
[0023] Regarding the acrylic acid ester copolymer, of the monomers for
polymerization of the acrylic acid ester copolymer, the monomers that comprise a
hydroxyl group or a carboxyl group or both must be present in a quantity of at least 0
mass% and at most 0.1 mass%. If the amount of the monomers comprising a hydroxyl
group or a carboxyl group or both is less than 0.1 mass%, the good pickup ability of
chips can be maintained, even with respect to electronic component assemblies that
have had their oxide films removed in the backgrinding step.

[0024] The weight average molecular weight of the acrylic acid ester copolymer



C (fail): Adhesive residue on at |east 10% of el ectronic conmponents. A
passi ng grade was good or above. [0067] The conposition and eval uation
results of the UV-curabl e adhesive are shown in Table 1. Throughout Table
1, "functional group containing nononmers” neans a nonomer conprising either
a hydroxyl group, or a carboxyl group, or both, and the nunber indicates
the blending ratio (nmass% of the nononer conprising that group. [0068]

[ Tabl e 1] Conparative Exanples 8 001 OEl c. - 001

must be at least one million. If the weight average molecular weight is lowered, then
there is a tendency for the UV-curable adhesive to scrape upwards toward the side
surfac¢ of the chip during dicing. The weight average molecular weight is the
polystyrene-converted average molecular weight measured using gel permeation
chromatography.

{0025] (photopolymerizable acrylate having at least three carbon/carbon double
_bonds)

The photopolymerizable acrylate having at least three carbon/carbon double
bonds, when irradiated with UV light, reacts with an ultraviolet polymerization
initiator to form a three-dimensional mesh structure, and through this, cures the
adhesive and lowers its adhesive force.

[0026] The number of carbon/carbon double bonds is defined at at least three
because even after time elapses from irradiation, no increase in the adhesive force or
decrease in pickup ability occurs. When there are at least three carbon/carbon double
bonds, there tend to be few time-dependent changes in the tlﬁee-dimensional mesh
structure formed by irradiation.

[0027] The number-average molecular weight of the acrylate comprising at lecast
three carbon/carbon double bonds is preferably less than 3000. If the number-average
molecular weight of an acrylate comprising three or more unsaturated bonds is high,
then compatibility with the adherend deteriorates, and during the dicing stage, there is
a tendency for so-called “chip-flying”, wherein the electronic components scatter, to
occur. The number-average molecular weight is the polystyrene-converted average
molecular weight measured using gel permeation chromatography.

[0028] As examples of an acrylate comprising at least three carbon/carbon double
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bonds, there are frimethylolpropane triacrylate, pentaerythritol triacrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritol hexaacrylate, dipentaerythritol
monohydroxy pentaacrylate, epoxy acrylate oligomer, polyster acrylate oligomer, and
urethane acrylate oligomer, and of these, urethane acrylate oligomer is preferable.
[0029] The blended amount of acrylate comprising at least three carbon/carbon
double bonds should preferably be 20 to 200 parts by mass with respect to 100 parts
by mass of the (meth)acrylic acid ester copolymer. If the content is too low, then after
the UV irradiation, the curing of the UV-curable agent tends to be insufficient, and
this tends to cause poor pickup. If the content is too high, then there is a tendency at
the time of dicing for the adhesive to scrape upwards and stick to the side surface of
the chips.
[0030] Isocyanate Curing Agent

The isocyanate curing agent is used to set the initial adhesive power of the
adhesive sheet prior to UV irradiation. Specifically, it is a compound comprising a
plurality of isocyanate groups.
[0031] As examples of compounds comprising a plurality of isocyanate groups,
there are 24-tolylene diisocyanate, 2,6- tolylene diisocyanate, 1,3-xylene
diisocyanate,  1,4-xylene  diisocyanate, diphenyl-methane-4,4’-diisocyanate,
diphenyl-methane-2,4’-diisocyanate, 3-methyl diphenyl methane diisocyanate,
hexamethylene diisocyanate, isophorone diisocyanate,
dicyclohexylmethane-4,4’-diisocyanate, lysine isocyanate, phenylene diisocyanate,
tolylene diisocyanate, diphenylmethane diisocyanate, cyclohexane diisocyanate,
trimethylol propane adduct, a biuret reacted with water, or trimers comprising an

isocyanurate ring, or a mixture thereof.
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[0032] The amount of isocyanate curing agent added is 0.1 to 10 parts per mass with
respect to 100 parts by mass of the (meth)acrylic acid ester copolymer. If the content
is too low, there is a tendency for the adhesive to scrape upwards and stick to the side
surface of the chip during dicing, and if the content is too high, then there is a
tendency for “chip-flying” to occur during dicing .

[0033] (Other components)

In addition to the above-described formulation, to the extent that they do not
cause any negative technical effects, tackifier resins, photoiniators, thermal
polymerization inhibitors, bulking agents, antioxidants, softening agents, stabilizing
agents, or coloring agents can be mixed into the UV curable adhesive. With respect to
the photoiniators, while they are not limited to this, they can be added in an amount of
0.5 to 10 parts per mass with respect to the 100 parts by mass of the (meth)acrylic
acid ester copolymer.

[0034] Production Method of Adhesive Sheet

There are several methods for laminating the UV-curable adhesive layer onto
the base film, including the method of applying it directly by use of a coating machine,
the method of bonding the two together, or the printing method. With respect to the
coating machine method, there are gravure coaters, comma coaters, bar coaters, knife
coaters, or roll coaters. With respect to the method of bonding the two together, there
is the method of applying an adhesive to a silicone treated exposed film and bonding
it to a base film. With respect to the printing method, the adhesive sheet can be
printed onto the base film using intaglio printing, relief printing, lithographic printing,
flexographic printing, offset printing, or screen printing.

[0035] While the thickness of the UV-curable adhesive in the adhesive sheet is not

10



r.

1 001

05 0 1001 9r-1v 00O

particularly limited, a thickness of 1 to 100 um following drying is preferable.
[0036] Production Method for Electronic Components

The production method for electronic components includes the steps of
backgrinding the non-circuit pattern formed surface of an electronic component
asembly, bonding the adhesive sheet to the grinded surface of the electronic
component assembly following the backgrinding step, dicing the electronic
component assembly into individual electronic components in order to make chips
following the bonding step, irradiating the adhesive sheet with ultraviolet light
following the dicing step and picking up the electronic components following the
ultraviolet irradiation step.
[0037] As examples electronic component assemblies, there are electronic
component assemblies having circuit patterns formed on semiconductor wafers or
on circuit board material.
[0038] The step of backgrinding and thinning the rear surface of an electronic
component assembly generally thins the surface from a thickness of 625 pm to 775
um to a thickness of 200 pm to 50 um.
[0039] The bonding step includes bonding the adhesive-applied side of an adhesive
sheet to the grinded, rear surface of an electronic component assembly and securing |
the electronic component assembly to the adhesive sheet.
[0040} The dicing step is a method whereby the electronic component assembly
attached to the adhesive sheet is cut into individual electronic components by a
rotating round blade. The electronic components are sometimes called chips, so this
process is also called chipping.

[0041] The ultraviolet irradiation step involves irradiating the adhesive sheet with

11
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ultraviolet light, which causes the ultraviolet polymerization compound, which
comprises a photoinitiator and unsaturated bonds, to react, forming a
three-dimensional mesh structure, and through this, curing the adhesive and
decreasing its adhesive force.
[0042] As examples of ultraviolet light sources, there are black lights, low-pressure
mercury lamps, high-pressure mercury lamps, ultrahigh pressure mercury lamps,
metal-halide lamps, or excimer laﬁlps. The irradiation intensity of the ultraviolet light
should preferably be more than 5 mJ/cm? and less than 1000 mJ/ cm®. If the intensity
of irradiation is too weak, then there is a tendency for the curing of the adhesive to be
insufficient, thus causing a decrease in the pickup ability, whereas if the intensity of
irradiation is too strong, then there is a tendency for the curing to progress too much,
and this causes the electronic components to fall off of the adhesive sheet prior to
pickup.
[0043] The pickup step is a method involving stretching the adhesive sheet as
necessary and using a needle to push the chips up from the adhesive sheet side, using
a vacuum collet or vacuum tweezers to adsorb them, and picking them up.
Examples
[0044] Examples of the present invention and comparative examples are provided
below. These arc used to further explain the present invention; the present invention is
not limited by them.
[0045] Adhesive Sheet

Using the below-described base films and UV-curable adhesives, various
adhesive sheets were produced as examples and comparative examples.

[0046] Base Film

12
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The base film is an ionomer resin with Zn salts of an ethylene-methacrylic
acid-methacrylic acid alkyl ester copolymer as its main component. Specifically, it is
a 100 pm thick HIMILAN 1650 (registered trademark Mitsui/ Du Pont
Polychemicals), which is a film having a melt flow rate of 1.5 g per 10 minutes (JIS
K7210, 210 °C), a melting point of 96 °C, and Z*" jons.

[0047] UV-curable Adhesive

The UV-curable adhesive is obtained by blending the following: 100 parts by
mass of a (meth)acrylic acid ester copolymer, 20 to 200 parts by mass of a
photopolymerizable acrylate having at least three carbon/carbon double bonds, 0.1 to
10 parts of an isocyanate curing agent, and 3 parts by mass of a photoinitiator. The
thick paste in the adhesive sheet is applied to a thickness of 10 um.

[0048] (Meth)acrylic acid ester copolymer

A: A copolymer having 30 mass% of n-butyl acrylate, 50 mass% of ethylacrylate, 20
mass% of 2-methoxyethylacrylate, Tg = -38.54 °C, and a weight average molecular
weight of 1.3 million.

B: A copolymer having 30 mass% of n-butyl acrylate, 50 mass % of ethylacrylate, 20
mass% of 2-methoethylacrylate, Tg = -38.54 °C, and a weight average molecular
weight of 900,000.

C: A copolymer having 30 mass% of n-butyl acrylate, 50 mass% of ethylacrylate,
19.95 mass% of 2-methoxyethylacrylate, 0.05 mass% of 2-hydroxyethylacrylate, Tg
= -38.52 °C, and a weight average molecular weight of 1.3 million. (Hydroxy! group
containing monomers of 0.05 mass%)

D: A copolymer having 30 mass% of n-butyl acrylate, 50 mass% of ethylacrylate,

19.8 mass% of 2-methoxyethylacrylate, 0.2 mass% of 2-hydroxyethylacrylate, Tg =

13
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-38.47 °C, and a weight average mol-ecular weight of 1.3 million. (Hydroxyl group
containing monomers of 0.2 mass%)
E: A copolymer having 30 mass% of n-butyl acrylate, 50 mass% of ethylacrylate, 19.8
mass% of 2-methoxyethylacrylate, 0.2 mass% of acrylic acid, Tg = -38.33 °C, and a
weight average molecular weight of 1.3 million. (Carboxyl group containing
monomers of (.2 mass %)
F: A copolymer having 30 mass% of n-butyl acrylate, 50 mass% of ethylacrylate,
19.92 mass% of 2-methoxyethylacrylate, 0.04 mass% of acrylic acid, 0.04 mass% of
2-hydroxyethylacrylate, Tg = -38.48 °C, and a weight average molecular weight of
1.3 million. (Hydroxyl group containing monomers of 0.04 mass% and carboxyl
group containing monomers of 0.04 mass%)
[0049] Photopolymerizable acrylate having at least three carbon/carbon
double bonds
G: A urethane acrylate compound synthesized from an isophorone diisocyanate and a
pentaerythritol triacrylate (six carbon/carbon double bonds).
H: Trimethylolpropoane triacrylate (three carbon/carbon double bonds).
I. A urethane acrylate compound having an isophorone diisocyanate and
2-hydroxyethyl acrylate (two carbon/carbon double bonds).
[0050] [socyanate curing agent

A reactant of methylene diisocyanate and diol (Coronate 2067 of Nippon
Polyurethane Industry Co).
[0051] Photoinitiator
Benzyldimethylketal.

[0052] Evaluation of Adhesive Sheet

14
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According to the following steps (1)-(5), an electronic component assembly
having a circuit pattern formed on a silicon wafer was secured using the
aforementioned adhesive sheet, diced into individual electronic components (chips),
the electronic components were picked up, and an evaluation of chip-flying, (chip
retention) pickup ability, and adhesive residue was conducted.

[0053] (1) Backgrinding step

An eight inch silicon wafer having a plurality of circuit patterns formed
therein was used as an electronic component assembly. The backside was grinded
until it reached a thickness of 100 pm.

[0054] (2) Bonding step

An adhesive tape was bonded to the grinded surface of the electronic
component assembly within an hour of completion of the backgrinding step.
[0055] (3) Dicing step

Following the bonding step there was the dicing step of dicing the electronic
component assembly into individual electronic components. The amount of cutting
into the adhesive sheet was set to 30 um, and a cut that penetrated from the top
surface to the bottom surface was administered. Dicing was performed to a chip size
of 10 mm X 10 mm. The dicing apparatus was a Disco DAD341. The dicing blade
was a disco NBC-ZH2050-27HEEE. The dicing blade had an oﬁter diameter of 55.56
mm, a blade width of 35 um, and an inner diameter of 19.05 mm. The rotation speed
of the dicing blade was 40,000 fpm, the advancement speed of the dicing blade was
80 mm/sec, the cutting water temperature was 25 °C, and the cutting water quantity
was 1.0 L/min.

[0056] (4) UV irradiation step

15
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Following the diciﬁg step there was an irradiation step where the adhesive
sheet was irradiated with UV light. A high pressure mercury lamp was employed as
the light source, and the irradiation intensity was 150 mJ/cm?>.

[0057] (5) Pickup step

Following the irradiation step there was a pickup step. In the pickup step, the
individual electronic components were pushed up with a needle pin from the side of
the adhesive sheet, following which, the chips were adsorbed by a vacuum collet and
then the individual chips were removed from the adhesive sheet. A Canon Machinery
CAP-300 I I was used as the pickup apparatus. The needle pins had dimensions of

250 pmR. Five needle pins were used, the height of the needle pins was 0.5 mm, and
the expansion of the needle pins was 8 mm.
[0058] Chip-flying

Chip-flying was evaluated by the chip retention rate of the electronic

components on the adhesive sheet after the dicing step.

[0059] A (excellent): At least 95 % of chips retained on adhesive sheet.

[0060] B (good): At least 90 % and less than 35 % of chips retained on adhesive
sheet.

[0061] C (fail): Less than 90 % of chips retained on adhesive sheet.

A passing grade was good or above.

[0062] Pickup ability

Within one hour of the backgrinding step, a dicing tape was applied,
following which, the dicing step, irradiation step, and pickup step were carried out.
The pickup ability was evaluated by the rate of chips successfully picked up during

the pickup step.
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[0063] A (excellent): At least 95 % of chips were picked up.
[0064] B (good): At least 90 % and less than 95 % of chips were picked up.
[0065] C (fail): Less than 90 % of chips were picked up.
A passing grade was good or above.
[0066] Adhesive Residue

The adhesive residue was evaluated by the rate of visual confirmation of the
existence of residual adhesive on the side surface of the electronic components
following the pickup step.
A (excellent): Adhesive residue on less than 5 % of electronic components.
B (good): Adhesive residue on at least 5 % but less than 10 % of electronic
components. |
C (fail): Adhesive residue on at least 10 % of electronic components.
A passing grade was good or above.
[0067] The composition and evaluation results of the UV-curable adhesive are
shown in Table 1. Throughout Table 1, “functional group containing monomers”
means a monomer comprising either a hydroxyl group, or a carboxyl group, or both,

and the number indicates the blending ratio (mass%) of the monomer comprising that

group.
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[0069] As illustrated in Table 1, an evaluation of A (excellent) for chip-flying,
pickup ability, and adhesive residue was obtainable with example 1.

[0070] Example 2, with the exception of the acrylic acid ester copolymer component
being C instead of A as it was for example 1, was the same as example 1, and example
3, with the exception of the photopolymerizable acrylate having carbon/carbon double
bonds being H instead of G, as it was for example 1, was the same as example 1. Both
example 2 and example 3 garnered evaluations of A (excellent) with respect to
chip-flying and adhesive residue, and their evaluations with respect to pickup ability
were within the passing range.

[0071} Example 4, with the exception of the acrylic acid ester copolymer component
being C instead of A, as it was for example 1, was the same as example 1. Example 4
garnered evaluations of A (excellent) with respect to chip-flying and adhesive residue,
and its evaluation with respect to pickup ability was within the passing range.

[0072] Comparative example 1 changed the blending ratio of photopolymerizable
acrylate having carbon/carbon double bonds G from 100 mass% to 15 mass%. As this
blending ratio was too low, the evaluation of chip-flying dropped to B (good)} and the
evaluation of pickup ability dropped to C (fail).

[0073] Comparative example 2 changed the blending ratio of photopolymerizable
acrylate having carbon/carbon double bonds G from 100 mass% to 220 mass%. As
this blending ratio was too high, the evaluations of the pickup ability and adhesive
residue dropped to C (fail). |

f0074] Comparative example 3 changed the blending ratio of the isocyanate curing
agent from 2 parts by mass to 0.07 parts by mass. As the mixing ratio of the

isocyanate curing agent was too low, the evaluation of the pickup ability dropped to B
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(good) and the evaluation of the adhesive residue dropped to C (fail).

[0075] Comparative example 4 changed the blending ratio of the isocyanate curing
agént from 2 parts by mass to 12 parts by mass. As the blending ratio of the
isocyanate curing agent was too high, the evaluation of chip-flying dropped to C
(fail).

[0076] Comparative example 5 was the same as example 1, with the exception of the
acrylic acid ester copolymer component being B instead of A and the weight average
molecular weight being 900,000 instead of 1.3 million as they were for example 1. As
the weight average molecular weight of the acrylic acid ester copolymer component
was too low, the evaluations for pickup ability and adhesive residue dropped to C
(fail).

[0077] Comparative example 6 was the same as example 1, with the exception of the
acrylic acid ester copolymer component being D instead of A and the mass percent of
the functional group containing monomer being 0.2 % instead of 0% as they were for
example 1. As the mass of the functional group containing monomer of the acrylic
acid copolymer component was too great, the evaluation of the pickup ability dropped
to C (fail).

[0078] Comparative example 7 was the same as example 1, with the exception of the
acrylic acid ester copolymer component being E instead of A and the mass percent of
the functional group containing monomer being 0.2 % instead of 0% as they were for
example 1. As the mass of the functional group containing monomer of the acrylic
acid copolymer component was too great, the evaluation of the pickup ability dropped
to C (fail).

[0079] Comparative example 8 was the same as example 1, with the exception of
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ai nsati pu anesno-iva no! Ilit1TUA3 [0069] As illustrated in Table 1, an
eval uation of A (excellent) for chip-flying, pickup ability, and adhesive
resi due was obtainable with exanple 1. [0070] Exanple 2, with the exception
of the acrylic acid ester copol ymer conponent being C instead of A as it
was for exanple 1, was the sane as exanple 1, and exanple 3, with the
exception of the photopol yneri zabl e acryl ate havi ng carbon/carbon doubl e
bonds being Hinstead of Qas it was for exanple 1, was the sane as exanpl e
1. Both exanple and exanpl.e ar ner.ed, eval uatipns aof A cellent) with
respect. 6 R Pirgit gt e AR def Dl SRt on b e spinetERs " ¢ h
respect to pickup ability were within the passing range. [0071] Exanple 4,
Wit h theo%xfge@ﬁt il'ngaéf forngxamnly) §-cAdcthg Banksr eﬁag\m?@ﬁl &opsnehttheei ng C
instead of A, as it was for exanple 1, was the sane as exanple 1. Exanple 4
gar ner edphkaiepalampizable fcrplaee hedng eatbpnigathenrdosblecbonds wid peof fop, ribe and
adhesi ve residue, and its evaluation with respect to pickup ability was

wi t hi n t tealyaiesiof therpaclop. abfl9 d&jppEbnpd fil).ve exanpl e 1 changed t he bl endi ng
rati o of photopol yneri zabl e acryl ate havi ng carbon/ carbon doubl e bonds G
from 100 mass% to 15 nmass% As this blending ratio was too |ow, the

eval uation of chip-flying dropped to B (good) and the eval uation of pickup
ability dropped to C (fail). [0073] Conparative exanple 2 changed the

bl ending rati o of photopol yneri zabl e acryl ate havi ng carbon/ carbon doubl e
bonds G from 100 mass% to 220 nmass% As this blending ratio was too high,
the eval uations of the pickup ability and adhesi ve residue dropped to C
(fail). [0074] Conparative exanple 3 changed the blending ratio of the

i socyanate curing agent from2 parts by nass to 0.07 parts by nass As the
m xing ratio of the isocyanate curing agent was too |ow, the evaluation of
the pickup ability dropped to B (good) and the evaluation of the adhesive
resi due dropped to C (fail) [0075] Conparative exanple 4 changed the

bl ending ratio of the isocyanate curing agent from2 parts by nass to 12
parts by mass. As the blending ratio of the isocyanate curing agent was too
hi gh, the evaluation of chip-flying dropped to C (fail). [0076] Conparative
exanple 5 was the same as exanple 1, with the exception of the acrylic acid
ester copol yner conponent being B instead of A and the wei ght average

nol ecul ar wei ght bei ng 900,000 instead of 1.3 mllion as they were for
exanple 1. As the wei ght average nol ecul ar weight of the acrylic acid ester
copol ymer conponent was too |low, the evaluations for pickup ability and
adhesi ve residue dropped to C (fail).
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[0077] Conparative exanple 6 was the sane as exanple 1, with the exception
of the acrylic acid ester copol yner conponent being D instead of A and the
mass percent of the functional group containing nonomer being 0.2 %instead-
of 0% as they were for exanple 1. As the mass of the functional group

cont ai ni ng nononer of the acrylic acid copol yner conponent was too great,
the eval uation of the pickup ability dropped to C (fail). [0078]
Conparative exanple 7 was the sanme as exanple 1, with the exception of the
acrylic acid ester copol yner conponent being E instead of A and the nass
percent of the functional group cortlaims ng nononer being 0.2 % i nstead of
0% as they were for exanple 1. As the mass of the functional group

cont ai ni nd. mondmadhesive sheet.gomprrisingaci d copol ynmer conponent was too great,
the evaluation of the pickup ability dropped to C (fail). [0079]

Conpar ati ve exabgt &lff; m@ls t he sanme as exanple 1, with the exception of the
phot opol yneri zabl e acryl ate havi ng carbon/ carbon doubl e bonds being |

instead of G aAgViduraMSadhesivekaiipated dn tDatd@lmiunber of functional groups
of the photopol ynerizabl e acryl ate havi ng carbon/carbon doubl e bonds was

too few, the t 3 j il Qﬂ% faakdiy.  Cains
1. An adhesi v?@%ﬁggtt?@gépn%‘}rlé%i@ﬁgll:lé%{;}%%ggg}nﬁsl Ir’g()dﬁa% a U{l/s?’cograggﬁgylhgdhesi ve

| am nat ed j . rel ,ve .conprises
100 par ¢ 55 S 3k Bving & el Sefet Mol AR O RE RO

aver age nol.ecul Lght of at |east,ope mll.i 20, t o0, 200 ts by mass
o 5 ot SHDIra 15 00 Suusd by st SR A Pab egiade AR bR A Eabon doubi o
bonds, and 0.1 to 10 parts_of an isocyanate curjng agent, npnoners that
copol yner ithige eqraon{garhon doubls bondss and Q:glopbq DAFSIOf aAcEIRieGHENG 28%Y: nononer s
for co-polynerization of the acrylic acid ester co-polyner, the nononers
conpri si ngnenomets bhatydopghoasize thesacrdichantd) Estefr eupplpnep gihhrei emppedient in a
guantity of at least O nass percent and at nost 0.1 mass percent. 2. An
adhesi ve sheemeas foeociopdymerizatian nofl , thavherdian achle epleot appdlymrer, i thabl e
acrylate conprising three carbon/carbon double bonds is a urethane

acryl at e. mchonfds @aieBinge Iplieelyl afoupet alcetbokyl b o0 bbth etk ihbhe base
filmis an iononer resin. 4. A production nethod of electronic conponents,

conpri si ng]%uantity of & IPAEH AidsOPérbéht Sh@ Br Bbst @1 MesH@rRnfION-Circuit pattern
formed surface of an el ectronic conponent assenbly; a bonding step of

bondi ng the adﬂﬁgifd}{fsﬁéehaﬁkt LeGLdiRd ih1ARY 1 Ohnilf nﬁe@kﬁoﬁblﬁﬂer&aﬁl@ t he

grinded surface e el ectronic conponent asse I'l owm ng t he

ggg E?T{): gd : aﬁg&aﬁ% ﬁ‘?%%ri%?g E}%eedciar | to%%o{eiﬁle fb8£(§§ 99 L&Qﬁan%lagﬁ{la(tg ni ¢ conponent

€ 1 ndivi dual ectroni ¢ conponents follow ng the
bondi ng st.ep; a UV irradiation step of irradiating. the adhesive sheet
with ultravi ol @ Ahshe SP%qtlaB\}i‘ichtﬁ&f%glaml ii Wgefglc“e ?gﬁﬁ‘?oﬁhngls AMJOMRE-up step
of picking up the electronic conponents follow ng the UV irradiation step.
resin.

4, A production method of electronic components, comprising:

a backgrinding step of grinding .a non-circuit pattern formed surface of an
electronic component assembly;

a bonding step of bonding the adhesive sheet recited in any of the claims 1 o
3 to the grinded surface of the electronic component assembly following the
backgrinding step;

a dicing step of forming the electronic component assembly into chips of the

individual electronic components following the bonding step;
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a UV irradiation step of irradiating the adhesive sheet with ultraviolet light
following the dicing step; and
a pick-up step of picking up the electronic components following the UV

irradiation step.
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