SPECI FI CATI ON ADHESI VE ‘SHEET AND PROCESS FOR MANUFACTURI NG
ELECTRONI C PART TECHNI CAL FI ELD [0001] The present invention rel ates
to an adhesive sheet and a process for manufacturing an el ectronic
part. BACKGROUND ART Due to recent advances in the
performance of el ectronic devices such a% cellular nobile t el ephones,
the inmportance of grinding techniques has becone broadly recognized.
An adhesi ve agent that is abl e tgpgorFmrAyIiolcure a work piece wthout
transferring any foreign particles of a subm cron order to the work
pi ece when the agent is peeled off is desired in grinding processes.

One of the known uyJ ' i

adhesi ve sheet (s@éﬁgm%gﬁmgpgﬁwgsig&i%‘b%whc
manuf act ure of an el ectroni ¢ part ELERIRONICOPARTpart assenbly
formng a circuit pattern on a sem conductor wafer made of silicon or
gal liumarsenide and the |ike, or an electronic part assenbly form ng
a circuit pattern on a tabular insulating substrate and the like is
often used. Mpg 1. ¥etp advances in the functional performance of
el ectroni c devicés, various materials such as Si, 5102, Si3Ns, A Si,
Al Si Cu and PI have cone to be used on the circuit patterns on
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BACKGROUND ART

[000Z] Due to recent advances in the performance of electronic devices such as cellular
mobile telephones, the importance of grinding techniques has become broadly
recognized. An adhesive agent that is able to firmly secure a work piece without
transferring any foreign particles of a submicron order to the work piece when the agent
is peeled off is desired in grinding processes. One of the known methods for securing a
work piece is to use an adhesive sheet (see Patent Documents 1-3).

[0003] During the manufacture of an electronic part, an electronic part assembly
forming a circuit pattern on a semiconductor wafer made of silicon or gallium-arsenide
and the like, or an electronic part assembly forming a circuit pattern on a tabular
insulating substrate and the like is often used. Moreover, with advances in the
functional performance of electronic devices, various materials such as Si, 502, SisNs,
AlSi, AlSiCu and PI have come to be used on the circuit paiterns on semi-conductor
wafers.

(0004] Patent Document 1: JP-B H06-018190

Patent Document 2: JP-A 2000-608010
Patent Document 3: Japanese Patent No. 3729584

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0005] However, the conventional art described in the above documents has room for



[00101:[0011] -2- inprovement with regard to the follow ng points.
First of all, back-grinding, which is characterized by securing the
circuit side of an electronic part assenbly to an adhesive sheet and
grinding the back side of the circuit, is a popularly enpl oyed
grindi ng process. However, when a conveniional adhesive sheet is used
i n back-grinding, blocking tends to occur when unwi nding the rolled
adhesi ve sheet, and in sone cases, the grinding process

( back- gri ndi nigjprétementwith wgardtte the folleivingtpeinits: r equl ari ti es (wavi ng) on

t he waf urface. . Secondl y, sonme users. | eave the protectiv
sheet (LM ve shdiphof albadkatindibewiighs choisasiiprd BLosaimrg e sl vids #s
and | ots thr oagdlectrBRic paie Bssentbl kfanl Adlhbsivé Sheatt S Rind @R dhd 1Ek §il&of the circuit,
protective sheet (adhesive sheet) to be transparent. The
present i nvenisiagapwlady eaplexsdgeinding pracessy dlovener, whenaconventional adhesive |
with the objegt .of prowi din n esive.sheet that can.reduc

Bl ek ng | ot ericeuRi Tt B REAGR i SEhr PPl IR N et oo
SUppr ess 0CCUidhREleEshedtf andiimstin®e daset, QB4 Yritidirigl peSeeds\Back-BENding) fartiv fults in
waf er surfaces, and further has transparency Additionally, another
obj ect of thempréasiEasulatifies (waving) prthe swafer gfage a process for

manuf a i ng an el i i . i .

Sol vi ng WL B a1 c sehE ok B 1l dirbliG BN RS0 Ay inlfePhia o
adhesi ve sheetheemfgas itduitparierfdedtiots tHteughalsatapent Thdrals tiaadisaa nasdifesthy e

| ayer | am nated on one surface of the base material, wherein the
aver age surf abetecEpgherd Gdhesfveshretldebe ranepastnts he base material is at
| east Qgghgpm and aty Pi Qerm&%gc&r{a MR VRADS Bl ah MGt HIIRES Rukf
t he ot &er urface opgpﬁéenbglse materi a &fegi at P’g’aﬁé%&%ﬁpm and at
nost 0.7 pm the object offfnosidingas adhesive sheelethateavsretitne bioeking tyeidsunues duxing the

roughness of both surfaces. of the base nmaterial constjtuting the
Lhasi ve sheetmBIBE obaole Slherlyshics BHS FRCEREE PUBRSRIE R SHes

ranges, therehy, g?m g1Bind WEeR3EY land BYEB! R BrahddateREH C RABLIGEHNY
i nci dences during the unw nding of the rolled adhesive sheet,

suppr ess occuanodree elsjeabbf the prasent invendigu isdo provide a pvesress gy manofagiuciog an

waf er surfacesl and f rt.heé1 naljéegt ai}p t he transparency of the adhesive
sheet . elggirontspart usipg the adbesivg sheeh, ont i on provi des a process for
manuf act ur i ngMvaRasFoLSdIviaP ke MaBlbms Wherein the el ectronic part is

obt ai ned by grinding a wafer, conprising a step of applying a wafer
to the [B¥Aksi ve | aylbe prsant iventioh providea ahadhiesive shhedcomprising asheetdibe bise
O g, LN BRSSP S RP inesiie EREBAE Pl BBE3
material consihehidragdGuifite rahr&s Yfons baelce Sfahdas@mhiefiiledat Maktidi 1N rh Bei 4t
respective specified ranges, thereby enabling the present invention
to reduce bl oBREtRG Hhanddanaveragd sirfasgrouplness i thecptieg swface pfdhelpsesptpral
sheet, suppre ! e irregularities (waving) on the
ground waf er §§tr]?§sggbg'gﬂ§§¢ﬁtﬁ{lﬁg¢lﬂ intain the transparency of the

adhesi Veoigheet . Ef fiagtenstitutioh alldwithaivietage i adjoplthelty of bEthlsudfatecotitheon
al  ows bl ocki ng incidences during the unw nding of an adhesive sheet

to be reducedbasppi@igrinlcapstituting tha adhesiveisheepipbe adinstpd withipdhsisTgspedive

Qnesive sheci T ht g tnie RIS Ber I SRR BERR R

during the unwinding of the rolled adhesive sheet, suppress occurrences of minute

irregularities (waving) on ground wafer surfaces, and further maintain the transparency
of the adhesive sheet.

[0011] Moreover, the present invention provides a process for manufacturing an
electronic part, wherein the electronic part is obtained by grinding a wafer, comprising a
step of applying a wafer to the adhesive layer surface of the adhesive sheet, and a step of

grinding the exposed wafer surface smooth.



[0014][Fig. 1] A section view showi ng the steps in the back-grinding
process of a wafer using an adhesive sheet. [Fig. 21 A section view
showi ng how bl ocki ng occurs during the wi nding and unwi ndi ng of an
adhesive tape. [0015]101 Silicon wafer 102 Vacuum chuck table 103
Adhesi ve | ayer 104 Rel ease film 105 Rel egase liner 106 Base nmateri al
film 108 Rol |l ed adhesive sheet with a release Iiner 110 Adhesive
sheet BEST MODES FOR CARRYI NG OQUT THE | NVENTI ON [ 0016] Her ebel ow,
nmodes fBM2tar ryi ng Thistpredess allomwsthe posrags burface tasghness ofibathgusfpaenof the base

f he . 1.009S . oS .th | Sp. . Iy .
reterence to ;[nagngrcﬁr\{\s’lhptgﬁg g}%l a(r(:}.geeswe sﬁeﬁf tg)rlg? ﬁ%é{{%ﬁ\gﬁ?lﬁ thﬁeg%%l%g it rvg ss,pfeclfled

I ndi cate the sane struc npone

expl anati ons fhgespiierebyeshablitRyike %&sehﬁh%ﬂb@ﬁfrbtﬂk@blo{:l&ﬁklﬁ]id&&é&ddrﬁg ten
of Term nol ogy> -4- In the present specification, a nononeric
uni t refers t#nwindigsst the adhesietheetniuppress qeguseenees ohiniputairegHiaritiephyaving)

"ndi cat ed ot nok BF BB BHEE L. BFrlel RIS RGEY L (8 ive
sheet.

Effects of the Invention

[0013] The present invention allows blocking incidences during the unwinding of an
adhesive sheet to be reduced, occurrences of minute irregularities (waving) on ground
wafer surfaces to be suppressed, and the transparency of the adhesive sheet to be
maintained.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]  [Fig. 1] A section view showing the steps in the back-grinding process of a wafer using
an adhesive sheet.
[Fig. 2] A section view showing how blocking occurs during the winding and unwinding
of an adhesive tape.
[0015] 101 Silicon wafer
102 Vacuum chuck table
103 Adhesive layer
104 Release film
105 Release liner
106 Base material film
108 Rolled adhesive sheet with a release liner
110 Adhesive sheet

BEST MODES FOR CARRYING OUT THE INVENTION

[0016] Herebelow, modes for carrying out the invention shall be explained with
reference to the drawings. Since the same symbols are used to indicate the same
structural components throughout the figures, explanations are omitted where it is
appropriate.

[0017]  <Description of Terminology>



Fig. 1'is a section view showi ng the steps in the back-grinding
process of a wafer using an adhesive sheet. As shown in Fig. 1(a), an
adhesi ve sheet 110 of the present enbodi nent conprises a base
material 106 and an adhesive |ayer 103 | am nated on one surface of
base material 106. [0019]Wth the averagg surface roughness of both
surfaces of base material 106 constituting adhesive sheet 110
adjusted within the respective specified ranges, bl ocking incidences
during unwi ndi ng ofln the@rasentispagifisatinnsa menosesis unit feferg torp coestiputignal awgit
occurrences oh. gk a'nﬁ&ng%l.%'a&' £ o4 i pﬁ}gs)enﬂﬂve‘apwﬁrg bﬁﬁ{]a%r unless
surfaces can bé suppressed, and the trans arency of the eslve
sheet can f ur $peeificdllg irtidarttd attieewise.[ 0020] <Base Materi al > For
adhesi ve sheet 110 of the present enbodi nent, the average surface

r oughnd9&8] RafBriesPverigwsfithe Embodinais3 ur f ace coated with the adhesive)

of the sheet-Iike : i i r ) o ok e,
and is particularl ﬁ?g%%h@{eﬁg@fgﬁgﬁgﬁqg%%&ggﬁ%g%ﬁoa&?ﬁ%
aver age surf aeefer airgunaskes(vikabeet. a B ¢kovirhie Feg. 1@ adhesivekhea 11000fshe

bl ocki ng i ncidences between base material 106 to b r,edvced en o%
base mat eri al PrEeRst emippdiment aorarrises 4 Rase makedilleandina eftf@,ﬁ:fffé“%ﬂ%ﬁ*
t he ot her hangnoﬂe@hﬁa@%?ﬂﬁgﬁa%fﬂflﬁfe roughness (Ral) is preferably
3.5 pmor below, and Is particularly preferred to be 3.0 pmor bel ow.
Keepi nd0iBEe aver ag&Vighuthé aeeage surdidta esghidadf pothsudaret bfdaee mgedal 1ounds

allows the transparency to be i ntaji ned. and further al]qws )
SeCur T ennes. ofoRRRRtARaREshret 1T 4olsbled Sty s fedretespifst et lodies
of sem conducingievas QilrinQhwirdityCor MEIBNASARL ive SRLLHD VR 8 ¥@ilced,i N

adhesi ve sheet 110 of the present enbodi ment, the average surface
roughness ( Ra@cuméncesnd minitie rregulafidasdwiving) os ground svafepsurfagesicarbeni t h t he

adhesi ve) of sheet-lik se materi 106 i s,nqt rticularly.
lestr ot ad- s IHBTGHaRhS S Rick obthe sV A b REhHHE e
bl ocki ngozopeesaté paletidi> it is preferably 0.05 pmor above and is

particularly preferred to be 0.1 pmor above. Keeping this average
surface roughness FragdhesivasheetHofthe pagent embodiansniafheaieragsl surfrdeng

bet ween base i Q r I i,al, 106,
whi on conet 1 t LebesdRadfet et G AR MR AR i AR bkb D)
[ 0024] [ 0025] baskmatetibicins 3phederalin 0.3 uave 28GR, Hidhid pefculHly phdiass toBak) is
preferably 0.7 pmor below, and is particularly preferred to be 0.4
pm or bel ow. KeSpabRyet HeeepiDs thegreragssueface rouphyess €ad) st loyer bawds
upper bounds Wﬁ:*'ﬂ : 1psY i r

al l ows occur r%!?g‘gs 0 %n%{jit@(g% %@%&*ﬁ%ﬁ?ﬁ%‘s ﬁé@ngg&dﬂ%gggg%%d
surface of sematfisldog whichwadstitutdsQiithésoreltlbeeb 11035 @s@all. On the othdrdiaind, this
adhesi ve sheet 110 of the present enbodiment, the stiffness of

sheet - | i ke ba&¥ragafufacarougieseEaliurratatplyy- S oidtelay: pRA ig pargigulaniy
(ethyl ene vinyl. o .rK\Q%J

sheet-1i ke bagliée eﬁ%fggﬁeg’l) %grﬁc&?era I cg%ﬁgggl?aé?ﬂog?g%%ﬂmmw
acet ate. Par t thestl uppknhoundssdiows thaedilaespareacystode maingainesledd furtitehalogysi ndi ng
of sem conductor wafer, 101 and the bhase material is too soft, the
mechani cal i nPEETeRopshfinge ﬁfeﬁﬂlé?ﬁﬁ?ﬁ@‘&%ﬁ)(’ﬂgle %?W“ﬁfﬁeéﬂfso‘?wl‘i?ﬁé‘}d"r
results in thearetditerd supplebsed. of sem conductor wafer 101 and the

waf er cannot be ground to an even thickness. Mreover, when
sheet - 1[02&] base natMarpeyer, koglhpsivefsheatrdl) of theppdsentpinbodimgnt the agaragesuzface

one | ayer g, e, i ok Sl PYEL, GQHheLs BB TRLN ROIREIARE

(et hyl ene vinyl®acé I'nce a one layer 0 Gie wul i ple

| ayers conpri geet-lRVBadearidiatab1e iéﬂdﬁ?&rﬁaﬂﬂiﬁ’éﬂﬂided&ilé‘ng(%@ﬂﬁ withih a@dhgal SO
al | ows easy adjustnent of the stiffness. In order to adjust for

the flexibil i that daeppotgayse ploghing. o Specifispllyelh is preferalip 0. 88am (s pbpye anbisyi ny |

acetate) is pfxﬁ’LSﬁsﬁ'Brl ﬁfefg’r%.d)t'b b8 qu &yabmts SKee%Hi(g &'u? aJEPJgg s@r'ia%g %u%grllé-{s 5%
(Ra2) above these lower bounds allows blocking between base material 106 to be reduced
when only base material 106, which constitutes adhesive sheet 110, is wound. On the



-6- and at nost 300 pm ‘[0026] <Adhesi ve Layer > For adhesive
sheet 110 of the present enbodinent, the adhesive used for adhesive

| ayer 103 may contain acrylic polyners that allow easy engineering of
t he adhesive strength and curing agents that enable nore precise

adj ust ments of the adhesive strength. MPeover, at |east one of the
acrylic nmononers constituting the acrylic polynmers preferably
contains a fupmki Ral g %%&ke%@ﬂéc@kdﬂgﬂﬂesmq?ﬁmfeﬂﬁg d}rg}ﬁbi-m and is
group-contai ni ng nononer i s preferably m xed and pol yneri zed to have
a concentr at i particaly prefewed foda §id L @ beloan dKeppingl avégs offacdreughness| i ¢

pol ymers by LT the proportion of the functiopnal . .

B oup- cont ai nR B ElheR PRaFotd e s e irerads BE patainslete ferther
strengt h t ovagivslddQrRe88 baRMuleIrr &l RiNgs M%gfbntthé‘gro\ﬁﬁ& SffaRegpet ration
tends to be suppressed. If the proportion of "the functional

gr oup- cont ai nsemjcandndenvalerd 0l @keawppréseddow by nmass, the adhesive

st rengt the adherepd.is.n stro ngd. adhesi ve residu t end
Co be raed [ 003of b et S Hrirt SrbnomEnG ten aees bk
pol ynmers i ncl pgle mafekixl 106 cAH0R @AY SdjBEdbyPEsing VAl (cthilRAdWiRA b¥etA4)e , In other
2-butyl (meth)acrylate, t-butyl (nmeth)acrylate, pentyl (nmeth)aayl ate,
octyl (et h) awprdszat beasta-part jof/shiaetlike bisputateriaciOq prefezablneomyprises ethylene vinyl
nmet h) acryl at e ecyl .. hYacrylate. |lauryl (mreth)acryl ate,  nmethyl
ot h) acr y1 at S8 Ees iRy B B Give REEY b A0t Pl ey it
tridecyl (net@hREI0land the badsmhAdrial is (bR BECHhydhahital ifdcYfrom the grinding
(nmeth)acrylate, stearyl (neth)acrylate, cyclohexyl (neth)acrylate,

and benzyl (nbgad) et shave ia dryvinggiesultsin theyprdiedl alotign pf semicpadyictor efer 201

part of {hese, a6ty Lufe ORRITEE b\ 5 LNGIAERE! \GERUB: SR01 BB

nmonomers. The func grotp-contal nf ng nmononers aré prefera
nmononers W t hmatefitlnoé iséotaled of BultipRUs/brsAd laastinel laperianoBp tHepauliplE RYROXY |
group, an epoxy group, an am de_group, an am no _group, a nethyl ol
group, a sul f Jio4 f@PP@B%FOIaPWIEngr@b ener iRy agsfate).  phiree phigastone iayer of the
(phosphite) e h QY '

t he above fun%%ﬁ%ﬁ%ﬁggﬁgu S a?gkgg?ﬂggﬁﬁgﬁﬁﬁmﬁﬂe‘é?%gﬁgagﬁ%§vpﬁﬁfggy
conpounds havadjgstmertytithextiffnegt oup are further preferred.
Additionally, the vinyl conpounds described here include the

acryl atl®®3Hescri bed BEeniRadustdertos dexibiliy thayvin a¢einte ponieat inhef VA

et AR DR e e G I sy e

2- hydr oxybut yaboferby inpszc r Whert ibe vinyD@a6fe chro€rd is|abp@(B&E Iqwe0B@inds, the stress
exerted during grinding can be absorbed, and therefore cracks in the ground
semiconductor wafer 101 can be suppressed. On the other hand, in order to adjust for
the flexibility, the vinyl acetate content in the EVA (ethylene vinyl acetate) is preferably
20% or below by mass, and is more preferably 15% or below by mass. When the vinyl
acetate content is below these upper bounds, the degree of grinding precision of
semiconductor wafer 101 can be improved.

[0024] For adhesive sheet 110 of the present embodiment, sheet-like base material 106
does not need to comprise only EVA (ethylene vinyl acetate); it may further comprise
multiple materials. Methods employing multiple materials include methods that use
mixtures, co-polymers, laminated films and the like.

[0025] For adhesive sheet 110 of the present embodiment, the thickness of sheet-like

material 106 is not particularly restricted; however, to ensure the strength and to

maintain the flexibility of adhesive sheet 110, the thickness is preferably at least 10 pm



-7- Mor eover, adhesive |ayer 103 of the present enbodi nent,
after the above acryllc polymers are allowed to read with a curing
agent to cure adhesive l'ayer 103, preferably conprises a carboxyl
group-cont ai ni ng nononers, which constitutes the acrylic polyners, at
1 %or below of the acrylic polynmers by mass. In other words, anong
the functional group-containing nononersgin the adhesive that have
been reacted with a curing agent, the functional group-containing
nmononer having a carboxyl group is preferably present at 1% or bel ow
by mass. Sincand#igoas¥®0pm. a functional group-containi ng nononer

havi ng rb [ Jncreases the adhesive strength towards

net al s, ﬁ%%gn gﬁél h%g)gonal gr oup- cont ai ni ng nononer having a

car boxyl group i s BhQdReshAoskist TVBS5tha bietdnt bhbodiaam| th@auhéitdusad &xr i ng
agent, the adhesive strength towards netals is so strong that it
tends to | eavashesitivdayes/H03 mayiceniain acrylic polymaseihalalpw epwengipeqrigg REEP t he
nmonomnmer at 1@6

gr oup- cont ai ni ﬁggswlr%glﬁg\rgbufyl}drs% ﬁﬁ%?{ Blf ygria]ﬁiéeq%zgnﬁef}%%brad%gﬁhgfdgeswe

reaction W t t@nghir IMGre@QE B leashiie of tha afy ks mérveriehy cdstinkting tiecdct)lic
crotonic acid, maleic acid, naleic anhydride, itaconic acid, fumaric
aci d, N-(glydhmerspieigsahlycontain afmginnalaroypsantainipg mongmer., The

used. (=X%
adhesi ve usecF% ﬁh%@:ﬁ@n&tﬁ aylesnjp}%ggl?’s pr g@&@&g@ﬁ%‘gg@g&}gg&ﬁc@ﬂ tion
curi ng agent Shat\the feact 010l % @nd giendss 1085 &f themﬁylidpdlymbdmbynatd oIfitlse proportion
preferably at |egst 0.1 part and at nost Zo‘gprts of t Cu%@ﬂ% agent
by mass per fé@wﬁgFPgmﬂﬁ“PﬁémHEPVBFEmﬂBPVﬁ%? ™Meat i o
of the curing Quean! viaf a%ish adhahd R sttor i ofigh tHRStater MB&J% 6
adhesi ve resi due é%n s% ?educed SHo 0%%% curin eaggnts ugéd for
adhesi ve | ayenpﬂz@%edrayf thepropbryibnioithe tunetiona]sgnm;pamataaumgm@meagéﬁ%and

pol yfuncti on Xy cu ents,

Pommounds. andloTace teaedtiengn Ebeadrutt FRRbRo Finrdioon At

i socyanat e CUpdidieks A6 e rRu@! Y uncti onal epoxy curing agents. By
using pol yfunctional epoxy curing agents or polyfunctional isocyanate

curing [6¢2ht s as atExhepls ofahqmmn nmwhomére irdbesaylpolymgrsdgdudesncrylif e

G oup-cont ai nMREPHERSHEF N meE el s PPl Gr S AAR g [ hrERe
possible to agmmm&thﬁa%&t 881 (ﬁém;ahﬁlai@m@&ym%h (184t} &ylate, nonyl

gr oup- cont ai ni ng nononef having a carboxyl group after curing.

Exanpl es of th@ﬂ@mtﬁmldﬁaﬂ\)aﬂ?béﬁ/m @n@hbﬂ@wgteag@hrlémﬁ@jﬁqqu et
arom i e POl Y| S QRNANR LSO ANSHYSe O Al PALI BREHR R acytote,

curing agents yaha

Addi tional ly, ce?m(raaa;aueyla&oktya:ﬁqmmmt@ dedhgx}ﬂig'ﬁéiﬁ)ﬁcryﬁ&pﬂﬁlb@hiy}’
hexanethylene ||socyanate curing agent, are preferred. This

i socyanate cufiiyagyfetet is preferred for its ab|I|ty to give

f1exi bijpddsy €0 adNqekueaaanhelitap@idla Gt bt hole ably £ B0 Rctional

[ 0034] are no par restrlc I ons rega |ng the aromatic

polyisocyanatg&upﬁmaﬂﬂhg&mﬁa@m$ncde@mﬁqﬁﬂgﬁﬁwwmheﬂﬁmgnbmmﬁaﬁmate

4, 4' - di phenyl diisocyanate, 4- phenyl ene dij socyanat e,

4, 4' - di phenyl H@fqﬁ%h%mam%w%a{‘@d@%@m rclpar la*#r%bqamﬁéﬂboxyl
2,6-tolyl ene gij ¥E&ﬁ1 Lo QRN »an4antin g&ﬁ@ B Ll
1,3,5-trii socgllghg%g e zggn%,' d?glm@gl?gﬁ'r?g di |Ogg(§%3ﬁah§?e §1to L agl‘ﬁh%%)%
ether dii socy gmap,a, sufarate grbup pr pptespiate(phasphite) estergmagpana&mgmg the

o oot P ahigs Tl Rl R B ppov nctonal roups are partctary
co, cd-di | socypRakRq, Janétvﬁify%omﬂouﬁ&%eiﬂgah)ldxﬂygtlgioﬁ@%ﬁtfhﬂher@’éféﬁeﬂne

di i socyanate, and 1,3 ramet hyl xylyl ene dfisocyanate. [0035] There
are no parti cadditionalyithe vinylspropeungadesciihediheee indlidstiag dcrylates described below.

[0029] Examples of the functional group-containing monomers having a hydroxyl
group include 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, and
2-hydroxybutyl (meth)acrylate.



Adhesi ve sheet 110 of the present enbodi ment is made by formng
adhesive -9- layer 103 on base material 106. There are no particul ar
restrictions regarding the nethod for the formati on of adhesive |ayer
103 on base material 106. For exanple, commobn coating methods such as
comma coating, |lip coating, gravure coatyng, roll coating and screen
coating may be used. Adhesive |ayer 103 may be directly fornmed on
base material 106. Alternatively, adhesive sheet 103 may be fornmed on
t he surlP@8k of rel ddoreover adhesige lapdrdpdsef theresent embdiment, aftes treraberk acylia

base material f.ilm (base terial.,100). 00 The .t hi ckness., of
anesi e | noopolis Gl st s Shine bl lodiSah N B ERES by Hroterably

above, and i ScdiRirBedd @Rk REILpToftindk nidaeers, WKieconft@ufedihe UARIRS | S
above these | ower bounds, the irregularities on the circuit surface
of seni conducPdymgafabt %1 belowef the agplicqobyaers byHasseh yin phgUwerdg; ameag the

occurrence of . di.npl [ cks on the rf f i tar..waf er
101 o the ol ReiORAER Rl Rl in A AR Mot ARSI Qla'E
preferably 108@ingapeit, thetuftiondReoupscoffaintgificiofktlibvihgbQarbpp] gfouped ow,
because costs can be reduced when the thickness is bel ow t hese upper
bounds. [ 0040Piferably Rresepicat Aot hidows by fagsy| Bincethayse pea jupgtiondlegar di ng

t he nmet hod of rl . i il?e@i@‘ I t,
one met hod i sg‘?’%‘(;é%‘%‘??‘ﬂgn‘g’?g‘}c% h%?ggéfé%%gpéﬁ%&e?a%%s%gg@éase %%%)%Ems uch
as pol yet hyl etoevalBidrad, @tieDhp Ginchsi@l grohpaseaitingmbacngthagihg & cdrbdxp t 0
the adhesive surface of adhesive |ayer 103. [0041] <Methaod for

Manuf act ur i ng8TePR iaPeysi 1 hypass after its reactigy petha rurigg,agent, the gdiysive plgength
present enbodj W;ms' L i DEadIRG e SlifGesOT it B therefore bett
sem conduct orlovva egﬁ&ﬁlﬁggfﬂ%gémﬂg%%q %ﬁéeas??/e S e%%ﬂ%fo If)gtteﬁeeme ehter
present enbodiorkes the anondreerfad V6 palxlow bismessf dfor fecieasonghacartasglenbl y of
sem conductor electrqnic parts .in back-grinding. jle there are no
particul ar reBPFPEYNYRHES BIoneTHE ‘WPE“"BE’@?‘EEWY 3%5@?%@@5@&%@&&

el ectroni ¢ paghing3g@id|Hof Scafr PIETRMMNa&RclaBl, crdiBik fcid, RafeiddcRfl RhRfR! Y
used. When used ?nga back-gﬁ?’ndl ng ?)‘?%ggss,aadﬁesi ve SFleé:t 110 is
adher ed t o t hahydridasitacosignfiddembnirareldNdglyenlic atidletrylomide apd cinnarsis agidbarg.
[ 0042] El ectroni ¢ yol rt %ssenbl ies may include those having a circuit
pattern for meB S Ffsul ating circuit board (or seniconductor wafer
101) . Nbd=:gyial s comwst ddnedivd\Bed: 1 dF iHePrdsbnt SHHbERARNIBYE alesiSk usediférn,
Si3N4, AlISI, AlSiCu, PI or the |ike. Sem conductor wafers nmay include
si i con waf er adhegjxd Inyen AQ3His preferably prephrediwith ¢uring agendsn g Whee swring|agerts asai ¢
part assenblig sem _conduct or fer 1 is prefe |y, used. .

00431 <Back- cirdRh S SRE BicRkante o b haitoBalh Pl Mgt SEFF rurnperny
restricted asbyMadsiper 0 Perdrbf tiRSacrylid pllymer@byfiasst NWhent he ratioRi thefcuring

securing adhesive sheet 110 onto the circuit side of an el ectronic
part assenbl yageats grleastl- hapdiah mop 2@ parks hyanass, aghgsive residyps can peredusednpl e,

the pr ﬂﬁ&éf g ma{ be THE gjrﬁ{g%gws &4 Edr g&e&% la%rtl&-} &beé p%}fQX@nBSal ?s%c.eygﬁate

shown
curing agents, polyfunctional epoxy curing agents, azirine compounds, melamine

compounds and the like, and are more preferably polyfunctional isocyanate curing
agents or polyfunctional epoxy curing agents. By using polyfunctional epoxy curing
agents or polyfunctional isocyanate curing agents as at least a part of the above curing
agents, the curing agents can selectively react with and degrade the functional
group-containing monomer having a carboxyl group, and it is thus possible to adjust the
content of the functional group group-containing monomer having a carboxyl group
after curing.

[0033] Examples of the polyfunctional isocyanate curing agents may include aromatic
polyisocyanate curing agents, aliphatic polyisocyanate curing agents and alicydic



(1) The first step is to nount and secure an el ectronic part assenbly
by suction onto a nechani cal working chuck table so the circuit side
of the electronic part assenbly is in contact with adhesive |ayer 103
of adhesi ve sheet 110. (2) The sefond step is to cut adhesive
sheet 110 al ong the periphery of the electronic part assenbly that
has its Circubbly8benatd Meikg bRnRINRSIMEnat) S halkdhlyisocyanate chRg 2 }Ql%s,
third stepis to %rlnd the el ectronic part "assenb ¥ ¥o a desi

t hi ckness. especialfyfiexappthyfleng rdtlwcwteﬂp wma%errt@lrea@érmhe Thisdtocymatef

the chuck tab e tEQRI G ssenbl ured by
adhesi ve s hee%tﬁ'{t%%g?r%t 8s rﬁrrgf ,%ecﬁfg} ts abei C“Zf \%@]ﬁxxb Pgr to 6@1eswes 2nd its efﬁ g he
fifth step i sruggedsireadhesi ve sheet 110 frontthe el ectronic part
assenbl %§ d toretrieve the electronic part_assenbly

exanpl *BF t he net HOGeRE PRI Ry iy Rearing the eﬁww%ﬂl@e@pwﬁ c
part assenbl YE%qalé’s%aryhﬁc\md&Q stgienﬁtreque&wngtep@t quﬁélsrﬁ'aht&e dnstel N
foll ow ng nmet hod 'shown in ) first step isto
secure the gr béipbenyipne é@@q@hﬁe %‘ dmhemlle@hmtemlspcmat& %@éﬂ@hﬁll@n}a@aa
chuck table b 0 { The.secon an
adhesi ve r ol o Bfibipymate g 6 Ol PERAR. S B s Mo,

adhesi ve sheet,3,3t@isocyanate ben4edy, deﬂBlduliH diocgirafe, 4,6- clipﬂweﬂﬁ&ﬁteﬁﬁifso@dﬁtﬁé}l ve
rel ease filnt%g4 A he5|v sheet 110, which is attached to adhesi ve
rel ease film 104 EBEIEI“" NG FRSORYABRIF ke “ B et S imefiy] baaith) v .

(4) The fourtl 28R cidateq, £ BICATBochiBie 46 'tdle&ygtat&wstéthyﬂ%@enlw and
to retrieve the electronic part assenbly. This neéthod is
preferably usb‘étt%ﬁéﬁﬂ‘vhéﬂ)ﬂ?n%%ﬁ%@a@f andH &-tetrpsnetiatl kylglens ditsedyrnaroar d

(or se duct or L about
100 [ 1B above. PrE s Bk RS e RPU ARt

el ectronic paE:tamp(leslmi@s’n)clude trimethyMfeediisbdyenaed eatmehylendxfisbeyasspenbl y
(or sem condugct or &@ﬁ di %) S f%ﬁ% Le %ghe5|ve sheet 110 is peeled
of f from the RPBREPESTTIsapEnalk SempRs e @ﬁ?ad‘&?‘?dh%f’t?ﬂjﬂev\?a‘?”é?cyifﬁ‘ie)
to retrieve tfep %ﬁ&ﬂﬁb@tﬁn&@rﬂs REAGIIMYo f Rt SRALGHHNFhOBiiB R te A1)
by, for exanple he f ol nmet’hod conpri sing nodifications of the
st eps shown |?14fﬁ“§fﬂ3ﬂﬂlhe>{a(f}@ eneﬂysowmatm rst step is to secure the
ground ace sid r ctor
waf er [ ;sf onto a ?g{eﬁ?emojlag&tr}%g%t ed Eeégﬁ%?lg‘in%%g §1§1r<g) ﬁ’gnage%uck
tabl e (not S hBxamples may mcluc(eZ)lso'Eyaetammst,si epndtisyléyeloappl iyoc@ﬁnaaadhesi ve
rel ease fl|n1é connoq% calleg 1relea e tape", to aﬂhesive sheet
110. ?Cﬁﬂlf’@et‘fﬁ?er searsts L3eplgeEne grsoos Hed b PRPasRe £l m
104. Adhesi vedlmeehatam,mzuq ctbﬁexetetdagdtﬁadmte%eﬁﬁesaeyeoﬁetﬁ@cﬁeoéyaﬂam
104, is peeled off fromthe electronic part assenbly (o

seni conduct or 4#epehylegPjs(cyrloumg) ey @a%ﬂﬁéﬁ(lﬁ@yw@ﬂ@ﬂﬁblcwwwem n
the insulatin conductor wafer 101) of the

el ectronic pa?%gg %%%%f§9§§§?&fn and fragile. The electronic part
assenbl{go3s di ced tPolyfiretichabdrery f10tng@gdds sy, be basically compounds containing at

least two epoxy groups and at least one tertiary nitrogen atom, including N,N-glycidyl
aniline, N,N-glycidyl toluidine, m-N,N-glycidylaminophenylglycidylether,
p-N,N-glycidylaminophenylglycidylether, triglycidyl isocyanurate,
N,N,N’,N'-tetraglycidyldiaminodiphenylmethane,
N,N,N’,N’-tetraglycidyl-m-xylylenediamine and
N,N,N’,N’,N"“-pentaglycidyldiethylenetriamine.

[0038] <Adhesive Sheet>

Adhesive sheet 110 of the present embodiment is made by forming adhesive



[ 0051] <Ef f ect s> Herebel ow, the effects of the present enbodi nent
shal | be descri bed. " Adhesive sheet 110 of the present

enbodi nent conprises a sheet-li ke base material 106 and an adhesive

| ayer 103 | ami nated on one surface of base material 106. Moreover, by
keepi ng the average roughness of one surface of base material 106 to
at least 0.1 pmand at nost 3.5 mand the average roughness of the

ot her surface of base nmaterial 106 to at |east 0.05 pmand at nost
0.7 pmin adhlegiries ghime¢ matehal 14. oThdére greinb partiodanregridions regardingithedi ng

f rolled adhes; t 110 be reduced. . nminute. j larit]
Cnavt ngy t hat R & N ormston 5ot 18 G bose Bink Bl c o Sfeler 101
can be suppr e&%ﬂ%ﬂ&ﬂﬂ\g{ﬁ&hﬁS@ME&ﬁﬁXC&ﬁng%@B@&ﬁﬁg SRR codihly, FAN

further be maintained. T0052] Moreover, at least a part of base
mat eri al 106 oftingindsigen eonting maylle uséd. t Adhepivedayer 108 msp bie disertly formed on

preferably conprisegs. yl,ene vinyl cacetate. Since this enbodinen

P o the oorBt maERagpey aataitel STt AT 10dpRG SRR ARCRIER Y,

vertical notigRafreiRAAQBEBHPRR] thelfisfetrld toeASafathiyal HEP BadeSmitéinden e
grlndlng head (not shown) can be suppressed and semni -conductor wafer

101 cad0038] easi | y Jhethigkness obashesiwedayen]Siohthe presqnd emsbqdimentis pypfarably 3
base material 106 0of adhesive she 10 of, the . pre . odiren y
e formea of WA Ae PAGIEERRRRaL o PR o pcs MRETRCERARE iRt
nul tiple | ayepwerByinas Hhifrgglefkibydrame civul phrfRE 6 sechRondbicde Walchi03 can be
enbodi ment, |ike the above enbodi ment, [00541 [0055] &?056 [ 0057]
[ 0058] [ 0059] akerhed thereby redycing e ocpuresed of dimplesor gcksu dhefytfaceioh] 106

to be easily j: US riy i f .50 ﬂ“gi r 101
caused by i npac 'ésilm%hr?cg?ﬁ afli:eg lgfr?i F\jgi%ﬁégoﬁge?g‘h'? %H%tth@ﬁ'oﬁnﬁgcangg{gyéﬁaﬁg
suppr essed angrefedblyCi00Tlua bobelova bfd is hible prferdbly 100 fin o bglow beeauk©coat can
even thickness. Furthernore, the vinyl acetate content of the

above et hyl enle rgflyfpfl whenthg thickngss ichelogy thesedpparbounds. of t he present
enbodi is pref I I ictar R @R Giond " ik ﬁBﬁdTgtE Si nce
t hi s ermpodi nent al %%%ﬁrg%gsggéggtﬁ% onoadrﬁggs};avga%he%t 11 glt'ﬁl ng
grindi ng to baihefisaxhbetd]0 of tiegitssentrentbodingnt) tanometbod is enahplyt agpiecsaf eleas0 1
can be reduced. Additionally, since .this enbodi nent allows the )
flexibility offegdzdiaepaprizuth ERIVEUYI5ee $aPeraRe rdRagt et egiplastic
grindi ng precgs 8k dh@s%@sﬁﬁ%ﬂ?&cﬂ\@si%?}%[‘léb@l can be enhanced.

Mor eover, adhesive |ayer 103 of adhesive sheet 110 of the present
enbodi ried] pr-e¥ethabioy MaoufpetindrgEletroyik Partpol yner s, because this

constitution allows the adhesjve strength of adhesi | ayer 103 to be
casi |y enghneer ed. Ay e T10G arrspertsmopUinest et G S HOnE DIpRTG
MONONer s consfiid il BiichitRicRP RURr. 25 JthirGvd?@, XdHetiSe dheetRICSMMARE¥nE

hydr oxyl group-contai ni ng nonomer. Since this constitution enhances

t he adhesi ve enbadimert cafbedaiioebinused toy eacurigant assemblysof sévsicendudorelertronic

wat er penetratipn cap be.red d. Fur.t her nor. i n_adhesi ve

Sheet h10°of - PHE FEEaRrahEy dHRhere stene PRGN ifopth B OB pidee of
hydroxyl gr ougiteand shedtil 1D cloRRAFart iaSseRbRd REraRbYly ddllel eF6iks Oar preférahd
at nost 10 % by nmass in the acrylic polymers. This constitution not

only enhancesuscle Whéreused in adaelegrindingafrogesth adhesiee hgstdilo is gdheresidathes t he

adherend to a_ r r I S reduced, it also
prevents the %%ﬁg§§%§£§$%%¥%{%“%$§§§%E%%%%ngger 103 towards the
adher ernopaly om bei nElewérit yarbiskahitdies maincladSiibRdiavifg A Eisduitypatiers ddrmbe on
reduced.

an insulating circuit board (or semiconductor wafer 101). Materials constituting the
circuit surface may be Si, SiOz, SiaNs, AlSi, AlSiCu, Pl or the like. Semiconductor wafers
may include silicon wafers, gallium-arsenide and the like. Among these electronic part
assemblies, semiconductor wafer 101 is preferably used.
[0043]  <Back-Grinding>
The back-grinding process is not particularly restricted as to its procedures



Moreover, adhesive |ayer 103 of adhesive sheet 110 of the present
enbodi ment preferably further conprises curing agents. Since this
constitution prevents the adhesive strength of adhesive |ayer 103
towards the adherend from bei ng overly strong, adhesive residues can
be reduced. Addi tional Iy, adhesive,layer 103 of adhesive sheet
110 of the present enbodi nent preferably conprises at |least 0.1 and
at nost 20 parts of the curing agents by mass per 100 parts of the
acrylic pol ynether than thestep of Ebdusing adietivd shieetd 10 adtd thesirdubitasidedhasélectronic

strength of adhesive |ayer 103 t rds the adherend to be, adj usted
within a modePdt EsemhEd 356“‘5‘&#?31\2_@%5‘ LA RIEE o fotsyamplg fhgprocess may
Furthermore, i biferablycadled e AR Kk IPoRREXIBE hodith Fiyl N0 agent s react
and cure -13- ‘adhesi've |layer 103 of adhesive sheet 110 of the

pr esent[0@dpodi ment (1)t Hbe Gichitemis torhourth endcscire Aty tledyroois part asserably bp guction
nmononer constituting the acrylic polyners js preferab 1% or, bel

by mass. - S nct® ArEdBng T drRLiban e il b R ey
adhesi ve | ayef i QAtaOWRH ShediRl1@)ef 103/ P RAHGLNG QeS| Y Strong, adhesive

resi dues can be reduced. [0061]'Moreover, at |east a part of the above
curing agents of addedheeecervbsiap id toubddhedies sheat dalong tieqeriprhery of the

f er abl i S | vf i onal i i t. Th
Peason fof erbrpregaFanty Hithesh arer ey ARG bieRtLBin i s ha
this curing agent ¢gn Theakd sWblidtolRyiAd B ¥lectedndiiRr it in® Byt Q Wdired

group-containi ng nmononers and thereby degrade them
[ 0062] Addi ti o 885. t he above pol yfunctional isocyanate curing agent

of adhesi ve sheet 0.0of .t resent enbodi pent. is. preferab a
nexarmst hyl ene i 1 56y T8RP RS Rret RO REC IS BTORE AR ® fnove

di i socyanat e gdele@i@hntGRftasdembRiseiueddBhdhenadbet DD Hokbthéedhahidal wdrighy €
flexibility to adhesives and its efficacy for rugged adherends.
Moreover, it @Bl destroy hydroxyl and carboxyl groups by reacting
with them and the . net o 3 s i rs can
be adj usted by par t@g&ﬁgbfﬂggﬁé#6%%8@&%&38%%%@%@%?@%0% ectively
read w th hydaseenyly srdtdpettionitiad eldctignidparDaednsbly. 100631Fur t hernore, at

| east a part of the above curing agents of adhesive sheet 110 of the

pr esentPibodi nent Cieexasmple eitbgmethothiop peching rdwsire P &Ry theglecgrisgast s .
Pol yf unct i ' i : .
or oups. and o A ind blcDile BASRLSo A £85I IR R R B bown in

curing agentsFigim particular, can selectively read with carboxyl
group-cont ai ni ng mononers, and therefgQre the curing agenfs can

sel ect iI0¥Pl, degradélh EQISE%{?%W?g‘ﬁﬁ?“?ﬁ‘gfa&ﬁﬂgﬁ?faﬁfleﬁ'ﬁqw
group- cont ai nj tﬂP&QHEEﬁu&ftbeerb GU&doRY can thus be adj usted.

[ 0061NMor eover, adhesive sheet 1f0 of the present enbodinent is
preferably used fonl2)gThaskicongl dtdpas waphklyah adlesive oabaisrctilor10gabramenly called

(back-grinding)., This js bgcause, descri bed above, adhesive sheet
110 of the pr%srélr‘i?seé"ﬁ’ﬁd%?ﬂ@ﬁfw"c%ﬁaﬁoduce bl ocki ng i nci dences during

unwi ndi ng of rol | egg)adingfiidQepiaBpect b adRURPFERSe MMAYLT ARAEESvlheet 110,
mnute irregularities (waving) on the surface of sem -conductor wafer

101 after thewhiabis attiched o albesiveaelense filor 104cif peeledofffromuthd electronic part
(back-grindi n?)i nd can further nmaintain the transparency of
adhesi ve shee .~ [00651Addi tionally, the process for manufacturing

an el ectronic part (9f TheRupheeg Bito afldagtheBttion 6 cRudktIECHI ahdfo retrieve

manuf acturing an el ectronic Bar t by grinding
the electronic part assembly.
[0047] This method is preferably used when the thickness of the insulating circuit

board (or semiconductor wafer 101) of the electronic part assembly is about 100 um or
above. The electronic part assembly is diced to yield electronic parts (chips).

[0048] When the electronic part assembly (or semiconductor wafer 101) is fragile,
adhesive sheet 110 is peeled off from the electronic part assembly (or semiconductor



-14- semiconductor wafer 101, conprising a step of applying

sem conductor 101 to the surface of adhesive |layer 103 of the above
adhesi ve sheet 110 and a step of grinding the exposed surface of

sem conductor wafer 101 snoboth while it is stuck to adhesive sheet
110. The average surface roughnessgs for both surfaces of base
material 106 of adhesive sheet 110 used in this process are, as
descri bed above, adjusted within their specified ranges. For that
reason, this pafecHsptocettieveaitisletriliopdt assprabiyiod sndend oo weger A8il)bp dorn g
of rolled adhesive sheet 110, suppress occuyrrences of mnute
irregulariti e%"a("%ﬁ‘ﬁgﬁlob’ﬁ‘&%h% WRHSW%E@%?S %félfﬁsﬁe@ﬁgl?é‘f“d‘i’ Figak er
101, angogpn furthery Ak Akpip & RSeld: A BRIUAA Skl siddiian bikaroigat 110
The process for manufacturing an electronic part of the present
enbodi ment nagssérobly e senticnynctsevderdfBpnoia dideg tapgmeaditeboneméecagpgcal 103

from sem conduct or fer 101 after the above grinding process. Since

t he average ;UPM%@W?}&'QE%QW)M both surfaces of base material

106 of adhesive shegt ﬁé&%&&&%ﬁipmltapb@aﬁ@@@fv@@éﬁfﬁdﬂwﬁc&mﬂoﬂqgem@ung
o e

that occurs during unw nding of r ed adhesi ve sheet 110 can
reduced, m nua&eleasedapel, 4o ddhesive shegi¥10ag) t hat occurs on the ground

surface of sem condyctor fer 101 cap he suppresse and, t he
transparency of adﬁ%s?@ﬁﬂg\ﬂ%@gﬂ?' ?@eejg&a%nt\rﬁg ca efﬁ'ﬁ’gloﬁt %dﬁ'%sd‘f”hee”w’
Moreover, thi ghith RGRached RIRdREBNERALasPHIBEI0UNY pdeai HFRMHEG e SedtioNE part
unwi ndi ng of rolled adhesive sheet 110, inprove the grindability of
semi conduct or assepitdy (of Semicandpetprsvaier 10Br i ous materials that forma
circuit d further. praovides the effec reventing, .an

cont arri[?uogﬁf on of a%ﬁﬁ?ﬁ%’f‘dﬂprg "ﬁ}y .“S?ﬁwﬁ?’ﬁg? B'\?\@F%‘?,m\?\ﬁf d (or

back- gri ndi ngseHiQBAEEGSvaE101 o£BBVBiIohR P} 2BKBIF iRinSAE hgileoThed have
resulted in cases where adhesive residues of a subm cron order are

| eft on semni cYerignicpart arseebly isgliced baield slepfzpnicnartsus materials, the
present[m%rl Cegg.Gan sol ve these probl ens. Enbodi ments of the
present 1 nventi c?ﬁt ave been descri bed as above with reference to the
drawi ngs. However, Hefeylosgthy effeBloytha preeentBmbaimértishdlite dpdcAibant

i nvention; various constitutions other than the above may be adopt ed.

For exanpl e, the atsihesivasberdiiiPohthe pasent sbodimantcompyisep g pheetlikebase
restrictions . VRE i - : f E'B'Q%gﬁ?( .

type of vvafer&?tseh%ﬁoés Sl %?%%ﬁmﬁgrgpgfégﬁgﬁga Q?‘E%Jrga:c%%ni e %%%?ds%/
may be used. MorweeriHydeepingtha atniige adighngs ofivaie ngrfdeeafbafaodtersah DAY aff Or
back- gri ndi ng, of each tyg{% of wafer, processes for manufacturin

-15- el ect r onfeast B pprsandiabinpst 3. 5i4an anddheysipge EvbResTRieother surfice ebhasg o
out using sui . el . MW ;

may bo achi ovadera S CACLIT0 A BitherP DR PGS TN N pRERES:
i nventi on shabddculseufing triveindiey pf ralladadhesiverseet Xidm bsredidedvanisate t he

resent invention i.s not limted to these ex |l es. [0072] <Exanpl e
it | ireglgties Gyeying) %m Aot GutsE e 7 nﬁ%ﬁ@wa@ﬁﬂw&r Tffon
adhesi ve sheep, s&ﬁ%ﬁsﬂ,{aﬁé%ﬁé &\ﬁ&éﬁféng* Of adhesive stidefhb 8 ruMhér bk nAERLALE

base materi al : rcially avail abl e pellets [rmanufactured by Tosoh
Cor por d6058h, pr odudoreavar at ledst 7 pesian bésgmetepiablfé nf adbggive| sheed il 1 of the

conposed of ethylene vinyl acetate containing 8% vinyl acetate were
i 5501 ved andPPAPRERPa e R Sypre olen? ppyiateth, SHegbes

control Iing aameHRA&Es LBvs1hé dtigfned UF B9OmMhiaAal 108 16BE by Sdjudtdi theivbiticalt he
average surface roughness (Ral) of one surface of the base materi al

was set at 2.@ofernofsemicenductoy el sawseddhydmpadigfiere 4 grinding head (Rete
other surfac e%*ﬁ%mﬁ %Lﬁr?? %r%?ﬂ AU BRaR S wiker Y0132R B2 MY SOV to ah "€

t hi ckness of
even thickness.

m

[0053] Additionally, base material 106 of adhesive sheet 110 of the present embodiment
may be formed of multiple layers, and at least one layer among the multiple layers may

comprise ethylene vinyl acetate. Since this embodiment, like the above embodiment,



[ 0074] ( Adhesi ve) A synthetic product conprising copolyners
obt ai ned by copol yneri zing 80% butyl acrylate, 19%

nmet hyl (met h) acryl ate and 1% 2- hydr oxyet hyl acrylate (functional
group-cont ai ni ng nononer) was obt ai ned. Moreover, the gl ass
transition point of the synthetic product, was -53.3 C

[ 0075] Addi tionally, a polyfunctional isofyanate curing agent:
hexanmet hyl ene dii socyanate (manufactured by N ppon Pol yuret hane

| ndustry Co. , alldwd.the stiffaehsl of baswrasteridl0060 Bé exsitit Jdjusted], the Kértieal motion of
appropriately added to the above synthetic product to make an

adhesi ve. [ 00¥BTaRducienedenlal caysediby dmpachsfromsie grndingiaend fnah shoymy pan be
film coating 14l . ' ' Vahhdkhave a
t hi ckness of %‘@gﬁ%ﬁfﬁ‘%@‘??%pﬁ%w&.??g? %Z%gl%UL@%%Ieam nat ed onto
the 12705}t hi ck b&Fsetheratoes; thelvirfyl dcatate@otiritat the abovadibgleneanylaestite in

0077 EXx I 2- d Co ti EX | 1- Asj de f
Chang! ng. & he. SErEibea 1 B RN EnDS Prefdatbaa deasd T d: mtt B ke
not coated w phpbhe @Rk uabddraeat laf[&vststl@ssé/ o nHARWvelsReel 88l dRridg

Exanpl es 2-4 dnd Conparative Exanples 1-2 had the same settings as
Exanpl e 1. [ 0&78lingdEke Apbbed SxRken the@urmpdsericorsluBtonwplert] dartbe redusd.

ot o1 1 o RGBS Rl 65 bURIPRR RSl eS8
in Table 1, W&e@é%ﬁ%%?fﬁibﬂ@fm&&r%ﬁm B R RRved.

settings as Exanple 1 hod for Eval uation> (1)
G i ndaldfiBl y: As sweovien atiegive layerdp3 ofdtesive eheehid of the prepeat eralpadlirnesd

to a 5-inch mrror, ,wafer. (sem.conduct or wafer 101)..[ Fi.g. a .whi ch
has gy ound t oPtSreah R SETLEOPE Bhop S RE crSreon P My e
of the m rrorsmpﬁrofﬁ&@g;b@mp&ch@be@@ﬁ éngifddiedWas then secured to a
vacuum chuck table 102 [Fig. 1(c)] an ac?hesi ve sheet 110 was peel ed

of f usilAPéh r el easerdditionalipat I¢ay qpe ofithejaqrylicramomgers gorptibiting thepbeyefagrylic
(sem conductor wafer 1 wa hen eval uated using a flatness .. ..
measuri ng appBPETH ‘S(Hffof(%\)f"r’#ééz‘yél‘é’éﬁéF‘f“Pﬁb'%?’é‘g‘éé&".“° & %“é‘%"u PSR gon

rated "B" whegHah@s HefaflRdsR8 cengti otadHesivORyG Q0T RWhidY i idheomny exsfet Y oON
the surface was 5 pmor |ess; and "C' when it was 5 p or nore.
Resul ts of t heenstrafionsenbaredi@dshown in Table 1 bel ow. Mounter:

hount ol 1100, HRLaL bl e GE ALRREA T

shown i n Fi g. thé abdviedydrsyl @Boupecontamaig rchdmenis prafudsbly &tilgxst 0.01 % and at most
10 % by mass in the acrylic polymers. This constitution not only enhances the adhesive
strength of adhesive layer 103 towards the adherend to a degree that water penetration is
reduced, it also prevents the adhesive strength of adhesive layer 103 towards the
adherend from being overly strong, and so adhesive residues can be reduced.

[0058) Moreover, adhesive layer 103 of adhesive sheet 110 of the present embodiment
preferably further comprises curing agents. Since this constitution prevents the
adhesive strength of adhesive layer 103 towards the adherend from being overly strong,
adhesive residues can be reduced.

[0059] Additionally, adhesive layer 103 of adhesive sheet 110 of the present
embodiment preferably comprises at least 0.1 and at most 20 parts of the curing agents
by mass per 100 parts of the acrylic polymers by mass. This constitution allows the
adhesive strength of adhesive layer 103 towards the adherend to be adjusted within a
moderate range, so adhesive residues can be reduced.

[0060] Furthermore, after the above acrylic polymers and curing agents react and cure



2(a)),-it was applied to a release liner 105 [Fig. 2(b)] and wound
into aroll [Fig. 2(c)]. Then, the results were rated "A" for those
that did not have any bl ocking incidences during the unw ndi ng of the
adhesi ve sheet [between Fig. 2(c) and Fig. 2(d) (not shown)), "B" for
those that had bl ocking but were still able and "C' for those that
had bl ocki ng and coul d not be used anynore. Results of the eval uation
are shown in Table 1 below. [0081](3) Transparency: The transparency
of the adhesiadhedtidafer M8f adtesivathee 106 ofiihe @Ereddazembiinnt, thervohtantiof thed

by Suga Test Instrunments Co., Ltd. (1-12-2). The results were rat
"A" for thoseAHPH ERUBRMARIE mongmet gansiiyy G\P‘FH‘CNEYH@%% fa&’ﬁ'dl%ﬁ

R e e
Ex. 7 Ex. 8 Qayer B3 toWard€metalsfronbdiig oveidy stfong, adhdSive reébidues can be reduced.

[0061] Moreover, at least a part of the above curing agents of adhesive sheet 110 of the
present embodiment preferably comprises a polyfunctional isocyanate curing agent.
The reason for employing a polyfunctional isocyanate curing agent is that this curing
agent can react with hydroxyl group and carboxyl group-containing monomers and
thereby degrade them.

[0062] Additionally, the above polyfunictional isocyanate curing agent of adhesive
sheet 110 of the present embodiment is preferably a hexamethylene diisocyanate curing
agent. This hexamethylene diisocyanate curing agent is preferred because of its ability
to give flexibility to adhesives and its efficacy for rugged adherends. Moreover, it can
destroy hydroxyl and carboxyl groups by reacting with them, and the amount of
functional group-containing monomers can be adjusted by particularly allowing the
curing agent to selectively react with hydroxyl group-containing monomers.

[0063] Furthermore, at least a part of the above curing agents of adhesive sheet 110 of
the present embodiment are preferably polyfunctional epoxy curing agents.
Polyfunctional epoxy curing agents can react with both hydroxyl groups and carboxyl
groups to degrade them. Polyfunctional epoxy curing agents, in particular, can
selectively react with carboxyl group-containing monomers, and therefore the curing
agents can selectively degrade these carboxyl groups. The amount of carboxyl
group-containing monomers after curing can thus be adjusted.

[0064] Moreover, adhesive sheet 110 of the present embodiment is preferably used for
grinding the back of semiconductor wafers (back-grinding). This is because, as
described above, adhesive sheet 110 of the present embodiment can reduce blocking
incidences during unwinding of rolled adhesive sheet 110, suppress occurrences of
minute irregularities {(waving) on the surface of semi-conductor wafer 101 after the back
of the semiconductor wafer is ground (back-grinding), and can further maintain the
transparency of adhesive sheet 110.

[0065] Additionally, the process for manufacturing an electronic part of the present

embodiment is a process for manufacturing an electronic part by grinding
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[0066]

[0067)

[0068}

[0069]

[0070]
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semiconductor wafer 101, comprising a step of applying semiconductor 101 to the
surface of adhesive layer 103 of the above adhesive sheet 110 and a step of grinding the
exposed surface of semiconductor wafer 101 smooth while it is stuck to adhesive sheet
110.

The average surface roughnesses for both surfaces of base material 106 of
adhesive sheet 110 used in this process are, as described above, adjusted within their
specified ranges. For that reason, this process can reduce blocking incidences during
unwinding of rolled adhesive sheet 110, suppress occurrences of minute irregularities
(waving) on the ground surface of semiconductor wafer 101, and can further maintain
the transparency of adhesive sheet 110.

The process for manufacturing an electronic part of the present embodiment
may further comprise a step of peeling adhesive layer 103 from semiconductor wafer 101
after the above grinding process.  Since the average surface roughnesses for both
surfaces of base material 106 of adhesive sheet 110 used in this process are adjusted,
blocking that occurs during unwinding of rolled adhesive sheet 110 can be reduced,
minute irregularities (waving) that occurs on the ground surface of semiconductor wafer
101 can be suppressed, and the transparency of adhesive sheet 110 can further be
maintained.

Moreover, this process can prevent blocking incidences during unwinding of
rolled adbesive sheet 110, improve the grindability of semiconductor wafer 101
comprising various materials that form a circuit, and further provides the effect of
preventing any contamination of a submicron order. In other words, while
back-grinding processes using conventional adhesive sheets would have resulted in
cases where adhesive residues of a submicron order are left on semiconductor wafer 101
comprising various materials, the present process can solve these problems.

Embodiments of the present invention have been described as above with
reference to the drawings. However, they serve only as examples for the present
invention; various constitutions other than the above may be adopted.

For example, the above embodiments did not place any particular restrictions
on the type of semi-conductor wafer 101. However, any type of wafer (such as silicon
wafers and gallium arsenide wafers) may be used. Since there is a suitable grinding

head (not shown) for back-grinding of each type of wafer, processes for manufacturing
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electronic parts similar fo the above embodiments can be carried out using suitable
grinding heads (not shown), and similar effects may be achieved in such cases.
Examples

[0071] Herebelow, the present invention shall be further explained using examples.
However, the present invention is not limited to these examples.

[0072] <Example 1>

Example 1 shows the recipes for manufacturing the adhesive sheet.

[0073] (Base Material)

Ethylene vinyl acetate base material: Commercially available pellets
[manufactured by Tosoh Corporation, product name: Ultrasen (Urutorasen) 520F]
mainly composed of ethylene vinyl acetate containing 8% vinyl acetate were dissolved
and formed into a film by T-die co-extrusion. By controlling an embossing roller during
the formation of the film, the average surface roughness (Ral) of one surface of the base
material was set at 2.0 um and the average surface roughness (Ra2) of the other surface
of the base material was set at 0.3 um. Moreover, the thickness of the film was 120 um.

[0074]  (Adhesive)

A synthetic product comprising copolymers obtained by copolymerizing 80%
butyl acrylate, 19% methyl(meth)acrylate and 1% 2-hydroxyethyl acrylate (functional
group-containing monomer) was obtained. Moreover, the glass transition point of the
synthetic product was -53.3 °C.

[0075] Additionally, a polyfunctional isocyanate curing agent: hexamethylene
diisocyanate (manufactured by Nippon Polyurethane Industry Co., Ltd., product name:
Coronate HL) was further appropriately added to the above synthetic product to make
an adhesive.

[0076] The adhesive was then applied to a PET separator film, coating the film so that
the dried adhesive layer would have a thickness of 20 ym. The adhesive layer was then
laminated onto the 120 um-thick base material film to obtain an adhesive sheet.

[0077]  <Examples 2-4 and Comparative Examples 1-2>

Aside from changing the average surface roughnesses of the base material
surface not coated with the adhesive (Ra2) to the values shown in Table 1, Examples 2-4
and Comparative Examples 1-2 had the same settings as Example 1.

[0078]  <Examples 5-8 and Comparative Examples 3-4>
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Aside from changing the average surface roughnesses of the base material
surface coated with the adhesive (Ral) to the values shown in Table 1, Examples 5-8 and
Comparative Examples 3-4 had the same settings as Example 1.

[0079] <Method for Evaluation>

(1) Grindability: As shown in Fig. 1, an adhesive sheet 110 was applied to a
5-inch mirror wafer (semiconductor wafer 101) [Fig. 1(a)], which was ground to a
thickness of 300 pym [Fig, 1(b)]. The ground surface of the mirror wafer (semiconductor
wafer 101) was then secured to a vacuum chuck table 102 [Fig. 1(c)] and adhesive sheet
110 was peeled off using a release film 104 [Fig. 1(d)]. The ground silicon wafer
(semiconductor wafer 101) was then evaluated using a flatness measuring apparatus
(Flatness Tester; ADE-9500). The results were rated “B” when the difference between
the concavity and convexity on the surface was 5 um or less; and “C” when it was 5 p or
more. Results of the evaluation are shown in Table 1 below.

Mounter: Mounter ATM-1100 manufactured by Takatori Corporation
Grinder: Back Grinder DFG-850 manufactured by DISCO Inc.
[0080] (2) Blocking: Asshown in Fig. 2, after adhesive sheet 110 was made [Fig.
2(a)}, it was applied to a release liner 105 [Fig. 2(b)] and wound into a roll {Fig. 2(c)].
Then, the results were rated “A” for those that did not have any blocking incidences
during the unwinding of the adhesive sheet [between Fig. 2(c) and Fig. 2(d) (not shown)],
“B” for those that had blocking but were still usable and “C” for those that had blocking
and could not be used anymore, Results of the evaluation are shown in Table 1 below.
[0081] (3) Transparency: The transparency of the adhesive sheet was evaluated
using a Haze Meter manufactured by Suga Test Instruments Co., Ltd. (HZ-2). The
results were rated “A” for those with 0-20% HAZE, "B” for those with 20-40% HAZE and
"C for those with 40-100% HAZE. Results of the evaluation are shown in Table 1 below.
[0082] [Table1]
Ex.1[Ex.2 | Ex.3 |Ex.4 | Ex.5 | Ex.6 | Ex.7 | Ex.8 Eif"l Ei"z Eif":,' Ei‘.’;
Avg, surface
rg:i[h;‘mes’ls 20 [ 20 | 20 {20 [ 02| 20 | 30 | 33 | 20 | 20 | 008 | 40
Avg. surface
roughness
Ra? [pum] 03 (008 05 (06 (03 (03 [03 |03 (003 (08 | 03 ;03
HAZE [%] A A B B A A A B A C A C
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{0083]  <Test Analysis>
As can be seen from the test results shown in the table, adjusting the average

surface roughness of the two surfaces of the base material constituting the present
adhesive sheet within their respective specified ranges can reduce blocking incidences
during the unwinding of the rolled adhesive sheet, and suppress occurrences of minute
irregularities (waving) on the ground wafer surface, while allowing the transparency of
the adhesive sheet to be maintained. _

[0084] While the present invention has been explained using the Examples above, the
examples only serve to illustrate the present invention. Various alternative
modifications are possible, and those skilled in the art will understand that these

alternative possibilities are also covered by the present invention.

INDUSTRIAL APPLICABILITY
[0085] The above adhesive tape reduces blocking during the winding of the base
material, and blocking when put in the form of a tape, and has transparency. Moreover,
the above adhesive tape can be used on various materials forming circuits and provide

effects such as grindability and prevention of contamination of a submicron order.



nodi fications are possible, and those skilled in the art wll
understand that these alternative possjbilities are also covered by
the present invention. [0085] | NDUSTRI"AL APPLI CABI LI TY The
above adhesive tape reduces bl ocking during the wi nding of the base
material, and bl ocking when put in the formof a tape, and has
transparency Mreover, the above adigegimMe tape can be used on various
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[1] An adfjesive shee ) | S . sheet - |.i ke _base. rial
(106) angnan adhesivgn%é%%%e%%%§§hﬁg%%ﬁgggégﬁﬁt@ﬁgmgﬁ?%gggﬁgﬁaggﬁﬁ
base material (aiB&)ve layeefied)kntnaede drRcerfet ofsaidbairastertit1os)) wheréid 0&)
has an average sgrfg&gﬁ oughness of at least 0.1 pmand at nost 3.5

pm and the ot héPrag bagg matsrigl (Hihhes g pieraes surfasorppeingss of at 1gapkd-hyw
surface roughnesg aphodtts Ip%aa%{dl e QRerRMEARdf Bld PIRShatSial (18§had 21 avlﬁage »
al

adhesi ve sheet according to claim1l, wherein at |east a part of

base material (SRO&r reughness gkt leastihPb eneandiapmppst 8Z gat e. The
adhesi ve sheet according to claim2, wherein said base material (106)
is formed of multiple layers and at | east one layer of said nultiple
| ayers c@prises et hYhediesiveilitet a6idaigho clbif] 1, WMiereAbRSd: ¥ Bar® BRRId base
according to claim wherein the vinyl acetate content of said

ethyl ene vi nyl BRiafab{100)cempyises ethklened iyl piptaitass and at nost 20 % by
mass. [5] The adhesive sheet according to claim1, wherein said
adhesi ve | ayer (103) conprises an acrylic polyner. [6] The adhesive
sheet act@rdi ng to cledahesiveshest aicordggitelclaior 3/ Wherepahiyi tvese ncderipl {166 &
acrylic nononer,s _and.at,least on f said acryli.c opers is a

ydr oxyl  gr oup-SBRCAT AT Breiar atleast Shelajg oPoaig iR iy eqppries
accordi ng to clegiylandyinphsé@ien t he content of said hydroxyl
group-contai ning nononers is at least 0.01 % by mass and at nost 10 %
by mass of said acrylic polynmer. [8] The adhesive sheet according to

claim5, jgpherein sai ¢hABRESIeLEect ALGHiEIORhind MHhBER ST LRI BniHldNT

agent .
said ethylene vinyl acetate is at least 3 % by mass and at most 20 % by mass.

(5] The adhesive sheet according to claim 1, wherein said adhesive layer (103)

comprises an acrylic polymer.

(6] The adhesive sheet according to claim 5, wherein said acrylic polymer
comprises acrylic monomers and at least one of said acrylic monomers is a hydroxyl

group-containing monomer.

[7] The adhesive sheet according to claim 6, wherein the content of said
hydroxyl group-containing monomers is at least 0.01 % by mass and at most 10 % by

mass of said acrylic polymer.

(81 The adhesive sheet according to claim 5, wherein said adhesive layer (103)

further comprises a curing agent.



- 19 - [9] The adhesive sheet according to claim8, wherein said
adhesive layer (103) conprises at least 0.1 part and at nost 20 parts
of said curing agent by mass per 100'B%Tts of said acrylic polyner by
mass. [10] The adhesive sheet according to claim8, wherein at |east
a part of said curing agent is a polyfunctional isocyanate curing

agent. [Ig] The adheghygirehieSheds&eidHag clhfh @Mbmlﬂsgpd a\ﬁh@sfv%'l;{}exs@{bﬁ
polyfunctlonal i socyanate curing agent is a hexanet hyl en

dii socyanate c Lﬂomglsﬁgémﬁ 0. p2} arifred mosh 78 prneof shid eturlrg@gem(by ngsaper t10ai m

8, wherein at [ sai.d curing agent is a polyfunctiona
epoxy curing ad% S%hﬁi %)¥ﬁgd§3ﬁﬂgfvgssheet according to claimS8,
wherein the content of carboxyl group cont ai ni ng nononers
constituting said acrrllc pol after said acrylic polyner is

reacted M¥h said cuffegingy ‘e&tféﬂceiﬁ]f%fgalﬁw %aﬂ%r%lepﬁyéﬁrte&%@)
at nost 1% of S@iifly hVish Golp R YRAI 1Q%ydmé%urmg agent,

[11] The adhesive sheet according to claim 10, wherein said polyfunctional

isocyanate curing agent is a hexamethylene diisocyanate curing agent.

[12] The adhesive sheet according to claim 8, wherein at least a part of said

curing agent is a polyfunctional epoxy curing agent.

[13] The adhesive sheet according to claim 8, wherein the content of carboxyl
group-containing monomers constituting said acrylic polymer, after said acrylic

polymer is reacted with said curing agent to cure said adhesive layer (103), is at most

1% of said acrylic polymer by mass.



