e !"#eSe>667::F:6,>T>xT -1 DESCRI PTI ON 4 Decenber 2003 ADHESI VE TAPE FOR

TEMPORARY- ATTACHMVENT OF GREEN SHEETS FOR CERAM C ELECTRONI C DEVI CES 5 AND

METHOD FOR ﬂ M C ELECTRONI C DEVI CES TECHNI CAL FI ELD 10 The
present inv mWWMHW Mﬁm s to an adhesive tape for tenporary attachnent,
used during the,production of ceramc electronic devices, 4DgembardD@3 | ayer
ceramc capaC|tors mul tilayer ceramc indletors, resistors, ferrites,

sensor el eng tors, varistors, or 15 piezoelectric ceram cs, and
in particul Hlmm’ﬂmm‘u@ﬂ{maw a step .of cutti ng a green (i.e., unprocessed)
sheet of cer nunber of chips. 20 BACKGROUND ART For exanple, a
mul til ayer cerantP®®apacitor may be PERIREATIONough the foll owing steps. A
slurry of ceramic powder is thinly spread:out 4 Decenber 2003 with a
doctor blade to nake a ceram c green sheet. After a plurality of electrodes
are printed on the surface of the green sheet, a nunber of such green
sheets are | anAPHEEAVEnT AR ¢t THMBORABY +4 TTACHMEN]T €¥h GRERN SHEETS
FOR CERAMIC ELECTRONIC DEVICES
5 AND

METHOD FOR PRODUCING CERAMIC ELECTRONIC DEVICES

TECHNICAL FIELD

10 The present invention relates to an adhesive tape
for temporary attachment, used during the production of
ceramic electronic devices, e.g., multilayer ceramic
capacitors, multilayer ceramic inductors, resistors,
ferrites, sensor elements, thermistors, varistors, or

15 bpiezoelectric ceramics, and in particular for use in a
step of cutting a green (i.e., unprocessed) sheet of

ceramic into a number of chips.

20 BACKGROUND ART

For example, a multilayer ceramic capacitor may

be produced through the following steps.

A slurry of ceramic powder is thinly spread out



'5 lam nate. Next, after the lamnate is initially heat-pressed, the
lam nate is cut in longitudinal and transverse directions with a cutting
tool such as a dicer or a guillotine blade to obtain a nunber of ceramc
| am nate chi ps. These chips (also referred to as 10 "works" ) are then
sintered, and external electrodes are forned on end faces4 Décetriber 2003 ul t ant
chips. In the aforenenti oned step of obtai2ning an integrated | am nate and
the step of cutting the lam nate 15 into green chips, a green sheet is
tenmporarily fixed on a base for sheet stabilization by using an adhesive
tape, and after the cutting, the works need to be peeled off the adhesive
tape on the suifaee dodtha basgie Ab hhReta Medmpeadtegn sheés. nekessary to
reduce the adhesion 20 strength between the works and t he adhesive tape. I|f
t he adhesi on o pEN@td CoPNeE deeadeqdalsely o duastkd tdre ffiod | ot fgepr obl ens
may occur. ( 1) Since the lamnate itself has not been sintered yet |, 4
Decenber 2003 the t heerthheshasthetaveamnbles r eSpestice draear ssheyp tize are
insufficient . Therefore, when the chips are peeled off the surface of the
adhesi ve tape,ldni®atefieangeeintggrayedcay ast fion fidwem | anigraten dsidebd an
excessively strong 5 adhesion strength of the adhesive tape. (2) Even if
i nterl ayer spedldmpnaoes notNexcur,afheradhbsi véamiyerterayide ieftiatly
contam nant on the bottomof a chip. As a result, when the chips are sent
to a 10 subsedqient -pressed, tihe cohambmabentismeguttaiselbhgdliudinadls ahé
resi due of the contam nant is also subjected to sintering, voids or cracks
may occur due tmarnéeessat@iragtbbnanwbthamianttirgitdel Euckhaes a dheer
reliability and the yield of the product are unfavorably affected.
Accordi ngly, as dasgwisklbtindapdiesse Poablatd@imnaf grundpposefi cremgmic
6- 79812, for exanple, an

laminate chips. These chips (also referred to as

10 "works") are then sintered, and external electrodes are

formed on end faces of the resultant chips.

In the aforementioned step of obtaining an

integrated laminate and the step of cutting the laminate

15 into green chips, a green sheet is temporarily fixed on
a base for sheet stabilization by using an adhesive tape,

and after the cutting, the works need to be peeled off

the adhesive tape on the surface of the base. At the time

of peeling, it 1is necessary to reduce the adhesion

20 strength between the works and the adhesive tape. If the
adhesion strength cannot be adequately reduced, the

following problems may occur.

(1) Since the laminate itself has not been sintered yet,



'20 adhesi ve tape which includes an adhesive |ayer of a thermal foam ng type
is conventionally used. A foam ng agent is contained in the adhesive |ayer
of this adhesive tape. As a result, by heating the adhesive tape after the
cutting of a lam nate, the foam ng agent acts to reduce 1, 4 Decenber
2003 -4 the area of contact between the adhesive tape andthe.wokkgys SO
that the works can be easily peeled off the_adhesive tape sur$ ace . 5 _
However, since the adhesive tape has a high foam ng tenperature, there are
‘problenms in that a binder within the | am nate nay evaporate to contam nate
the works at the tine of heating the adhesive tape, or that the | am nate
may fail to attaifeaRifRASES NMpRaddi digss FuepdOtl et NEAPNRRONALY OB Of
the binder prior to a prelimnary sintering. Mreover, the adhesion

strength may notjhe,ageayanel.y meduesdriie whemeA=wh{pEMFOpINEg §¢ £t hat
the works may not be able to be peeled off the adhesive tape. 15 D SCLOSURE

OF THE | NVENTI ON ¥ 3d11esd &/ @ £t BRE ddie $ BAD Ao/, ahitacBilr pkdrigRPmakeet s

for a cerami c electronic device according to the 20 present "i nventl on

conprises a subsis@ie 4itHianchenanbgatyealiayes 44 Qudless ohedly seashgone
face of the substrate film wherein the adhesive |ayer. conprises an

adhesi ve c@mposiddidlsibhesaeeasitte CONMS| 48R8sEQ8L diapdlg a
pressure-sensitive adhesive and about 1 to 4 Decenber 2003 -5 about 30
wt. % of a side-chain crystallizable polynmer on the basis of the adhesive
conposition. In the case where adhesive |ayers are provided on 5 both faces
of the substrat ey nEvéhe ifoliroye njapees peed-isrNsidéy enadhasdoies, mapebe
used as the pressure-sensitive adhesive on the second face constituting the
adhesi ve | ayer, ddiieekeanlered hayabarldft alsbe ccadhasi vest ayahbebdetombber
adhesi ves; styrene/butadi ene | at ex-base adhesi ves; bl ock copol yner type
t her nopl astic rwher sschiwt ylAs ubbeesulpol yvheobthye ebdpsacye i gemthesi ges;
and vinyl ether copol ynmer adhesive conpositions. 15.
10 subsequent process, the contaminant may cause blocking.
As the residue of the contaminant is also subjected to
sintering, voids or cracks may occur due to the sintering

of an organic material.

15 Thus, the reliability and the yield of the product

are unfavorably affected.

Accordingly, as disclosed in Japanese

Publication for Opposition No. 6-79812, for example, an

20 adhesive tape which includes an adhesive layer of a
thermal foaming type is conventionally used. A foaming
adgdent is contained in the adhesive layer of this adhesive
tape. As a result, by heating the adhesive tape after

the cutting of a laminate, the foaming agent acts to reduce



"I'n ohe enbodi ment, the side-chain crystallizable polyner conprises as a
mai n conponent an acrylic acid al kyl ester and/or a nethacrylic acid al kyl
ester which has a straight-chain al kyl group including 16 or nore 20 carbon
atons as a side chain. In one enbodi nent, the adhesive conposition is of

such a nature that the adhesive conposition easily peels o n
sheets for the ceram c el ectronic device 4 Decenber Zooéiﬁg%gﬁﬂé gﬁt 35C

or above. In one enbodi nent, the side-charﬁ'crystalIizable pol ymer has a
melting point occurring within a tenperature 5 range narrower than about
159C. In one enbodi nent, an adhesion strength of the adhesive conposition

ith i nl I wh h . b i b
108 or Toeas of U $b5aeEr e RAGEROH Lhe ARDdatd Fabe SRRkl
231 or about 100435 (Al 896 ddy e SEDPHLTEL) ohNS cROLKIRLAS 3

wei ght average nolecul ar wei g about 0 abou

nmet hod for proQg?éuﬁékfg gnic el ectronic device according to the present
i nvention conprise € steps of : allowing a green sheet |ani nate of
ceramics to adhere to a base via an adhesive tape; cutting the |am nate
into 20 chips; and peeling the chips off a surface of the adhesive

5 However, since the adhesive tape has a high
foaming temperature, there are problems in that a binder
within the laminate may evaporate to contaminate the works
at the time of heating the adhesive tape, or that the
laminate may fail to attain a predetermined hardness due

10 to the evaporation of the binder prior to a preliminary
sintering. Moreover, the adhesion strength may not be
adequately reduced due to non-uniform foaming, so that
the works may not be able to be peeled off the adhesive
tape.

15

DISCLOSURE OF THE INVENTION
An adhesive tape for temporary attachment of green
sheefs for a ceramic electronic device according to the
20 present invention comprises a substrate film and an
adhesive layer provlided on at least one face of the
substrate film, wherein the adhesive layer comprises an
adhesive composition, the adhesive composition

containing a pressure-sensitive adhesive and about 1 to



"tape‘ whil e heating the adhesive tape, wherein the adhesive tape conprises a
substrate filmand an adhesive | ayer provided on at | east one face of the

- substrate film the adhesive | ayer conprising an adhesive conposition, the
4 Decenber 2003 adhesive conposition containing a pressure-sensitive
adhesive and about 1 to about 30 wt.% of a side-chain crysgt chh&ggag
pol ynmer on the basis of the adhesive conposition, wherein the side-chain
crystallizable 5 polynmer conprises as a nafn conponent an acrylic acid

al kyl ester and/or a nethacrylic acid alkyl ester which has a
straight-chain al kyl group including 16 or nore carbon atons as a side

chain, and wherein.an .adhesion strength of. th esive_conposition with a
stainless 10 sF@gptplgtquhe %hgaﬁégﬁ{§%ﬁﬁﬂné%¥§¥%$ié58§ eigogggﬁf P8~ or
| ess of an adhegsgion st.rength wth-ih ai nl ess | plate at 23C . A

| am nat e whi ch%?ls‘f3 (g’batsaﬁsne b%/h?a?ndhggii% (él&m}fno%fﬁggﬁfeen sheets with

el ectrodes printed thereon is affixed to a base via an adhesive tape, and
thereafter the lamnate is cut. Since the adhesive tape provides excell ent

t acki ness, the | am nat Encg{}gg(téa%%@f%%%ﬁe%mg J,tz{ £ I%\é:':}__ﬁetnptrla%i\&r 3pare

removed fromthe adhesive _ am na thé "adhesi ve
tape is hef’ﬁ edpb@pnd &raf%%e% er ¢ ”%ée”l?ﬁb@tt‘f%%eor. bgye %éh%oi%w‘ﬁﬁhks.
can be easily peeled’o he'adhésive tape. Specifically, since an adhesive
conposition  pressure-sensitive adhesives may be used as the
pressure-sensitive adhesive on the second face

constituting the adhesive layer, for example:

10 natural rubber adhesives; synthetic rubber
adhesives; styrene/butadiene latex-base adhesives:
block copolymer type thermoplastic rubbers; butyl
rubbers;: polyisobutylene; acrylic adhesives; and vinyl
ether copolymer adhesive compositions.

15

In one embodiment, the side-chain crystallizable
polymer comprises as a main component an acrylic acid
alkyl ester and/or a methacrylic acid alkyl ester which
has a straight-chain alkyl group including 16 or more

20 carbon atoms as a side chain.

In one embodiment, the adhesive composition is of
such a nature that the adhesive composition easily peels

off the green sheets for the ceramic electronic device



'4 Decenber 2003 _g_conprised in the adhesive tape.contains a
pressuresensitive adhesive and about 1 to about 30 Wt . % of a side-chain
crystallizable polyner on the basis of the adhesive conposition, the
side-chain crystallizable 5 polyner containing as a nmain conponent an
acrylic acid alkyl ester and/or a nethacrylic acid alkyl ester whigh has a
strai ght-chain al kyl group including 16 or _nore carbon atons as a side
chain, the polynmer becones crystalline or'ﬁﬁn-crystalline in a reversible
10 manner by slightly varying the tenperature froman arbitrarily sel ected
tenperature, resulting in a substantial change in the tackiness with
respect to a chip. .15 Thu when t he adhesive |ayer is heated to a

predet er m ned Fé%ﬂﬁ%ﬁ%r%gg%QﬁxﬁQPYﬁe adhesi on strength of the adhesive

| ayer rapidly decreases. Therefore, after adhering a green sheet for
ceram c electronic devices to the adhesive tape and performng a cutting 20
process, the tape may heat . (o] d se J I S
with respect to the grg§h°§%e§¥b§§%ﬁ§8%dn?égg%%%?rgﬁégﬁd§5¥%ggai§%gﬂg%@ t he
chi ps (ceram c gl i A e i cof f . 4
becenber 2003 B IS Hak ARHItIHa B8t o RBREEXpBRFL B e < LBk R Tre
devi ces" engonpass. both green eets.an n sheet | am nates conposed
essentiallygofIEgFE%fE FgﬂﬁFEh%gFg 5§5§ﬂﬁ8£§§ﬁ'the production of ceranmc
el ectronic 5 devices, e.g., multilayer ceram c capacitors, multilayer
ceram c inductors, resistors, ferrites, sensor elenents, thermstors,
varistors, or piezoel eqyl idnd b aimeAECON B LAl SLESRGEN! BECHHON,
t he tacki ness 10 of an adhesive tape ?or tenporary attachment with respect

to green sheet $dHisGAE ABbRpELEELLAN WA tILH GRS Tle $§ §08L1 Oph 8d SRy by
changi ng the tenperature of the adhesive tape. Thus, a | arge adhesion

strength can be.ohtd ned RN LRIROLA! vl LA liudhdl MO PIFeN SNLYS dhor 15

ceram c el ectronic devic en a work is to be renoved; peeling can

easily occyf Sigfes{yn NEatdAgen SIS tHe Sl #5164 s #1081 91 o8t 1yCed,

it is possible to enhance
or about 10 g/25 mm or less.

In one embodiment, the polymer has a weight
averadge molecular weight of about 3,000 to about 25,000.

15
A method for producing a ceramic electronic device
according to the present invention comp:ises the steps
of: allbwing a green sheet laminate of ceramics to adhere
to a base via an adhesive tape; cutting the laminate into
20 chips; and peeling the chips off a surface of the adhesive
tape while heating the adhesive tape, wherein the adhesive
tape comprises a substrate film and an adhesive layer
provided on at least one face of the substrate f£film, the

adhesive layer comprising an adhesive composition, the




"the reliability of ceramc electronic devices. 20 In particular, by

enpl oying a side-chain crystallizable polyner having a wei ght average

nol ecul ar wei ght of about 3,000 to about 25,000 it is possible obtain an
adhesive tape for tenmporary attachnent which exhibits a significant
decrease in tackiness at the tine 4 Decenber 2003 -10 OHI?EQ£&§§m§nd
whi ch undergoes little change in tackiness,with the |apse of tine. REST
MODES FOR CARRYI NG OQUT THE | NVENTI ON (subégFate film Exanples of substrate
films which can be used for the adhesive tape for tenporary attachnment
according to 10 the present invention include sheets conposed of a single

| ayer or nultipl

| & fas i in fil j i f
about 5 1o about Bt T - €oproS NG, REriRRAY | B (B Bael Bl

| 1 de, I bonat t hyl -vinyl byl -.et hyl
5 Seryl ai o’ cofSyneros ctni BReTor i o PaRE" o0 AL 1OE e, Sl RaE 1Y

chioride. In orfdfs{ e PIPERTE e AESION YALN dies A0BESI e | Qe WP
surface of the substrate fil'mmay be subjecte O to a corona discharge
treatnment, a pl nt . naRligst threatsr%;g i ghegi-cak 264G
é%ﬂgb h t -ch&if €868 2849’ e
treatment , a pri ré%fgé hen?, or the Ier. at ?east oge Pace of such a
substrate fglm er comprises as a main component an acrylic acid
P P
alkyl ester and/or a methacrylic acid alkyl ester which
has a straight-chain alkyl group including 16 or more
carbon atoms as a side chain, and wherein an adhesion
strength of the adhesive composition with a stainless
10 steel plate when heated to about 35C or above is about

10% or less of an adhesion strength with the stainless

steel plate at 23TC.

A laminate which is obtalined by laminating ceramic

15 green sheets with electrodes printed thereon is affixed
to a base via an adhesive tape, and thereafter the laminate

is cut. Since the adhesive tape provides excellent
tackiness, the laminate cannot be peeled at this time.
When the works are removed from the adhesive tape after

20 the laminate is cut, the adhesive tape is heated to a
predetermined temperature or above so that the works can

be easily peeled off the adhesive tape.

Specifically, since an adhesive composition




*4 Decenber 2003 -11 adhesive |l ayer conposed of an adhesive conposition as-
descri bed below is | am nated. The adhesi ve conposition may contain a
side-chain 5 crystallizable polyner having a nelting point which occurs
within a tenperature range narrower than about 15C, and a
pressure-sensitive adhesive. The adhesive conposition is ?bm%ﬂ%giﬁopature
that it exhibits tackiness with respect to_a green sheet Tor ceramc

el ectronic 10 devices or other materials t8 which it is adhered at
tenperature T1, while exhibiting a significantly reduced tackiness with
respect to the green sheet for ceram c el ectronic devices or other

oLl 2 SR AL ULg 18 vaheh e oLhaD AEMBGHYS BheBbuaion

Pr oS sl e PGS HaReSU S ARY, bRoUES USSR SOTP S npkre v
catesives:  PU DA o cpe e o, a BT NER, AP ke EEPBLY TR P
D 00k, a0, & SRISSEINS Ribhet syoni? SoPCCETREtoRA0R | oLt iRdhaLs ok
uber DobY! SEPHILETSorREENL e A ik, Bl a8 Ol BCE Y13 i 1

pol yvi nyl net hy|aeb§gi bﬁggégyég%gggh%,ﬁgbﬁgcrgﬂq_gpgl—;ﬂﬂ gﬁk’;&og&ﬂxﬁm 'oh 'n

particular, theu ressuresensitive adheSives provi

interaction with fhe ngxgggﬁggﬁ?{ﬁl5fﬁ§ltg§oﬁ?gﬁéx%qgéﬂgbfssuEfHBfH“|y

di spersed at a predeterm erature so"as acki ness, and

yet the pol ymero g by exBLfikt a30Qd didLagadin i tyh&hsm?@%tged to the

predeterm ned t'enperature or above. Preferabl e acryl
pressure- sensi tBé’@orﬁg%'eékygﬁair]ﬁn@ FORsad-eseeni i Akl Ynoh ebbykaaxvle
y

acryl ate, hydroxyet acrtrylate, or the like.” Exanpl es thereof include a

copol ymer ¢@nt g4y M@r 8@yt 0593 P 1S PUrYaingt tRE Zr&ipwiacuyk aErothatsm and
5to 20 parts by meightyéfsz-hydrgiyethyﬁngﬂrylate. g%y(side-chain

crystallizabl e pohyppsyifysi de1cdiida cr yenpkirazalles pates®@Itingbeiaontai ned
in the adhesive conposition preferably has a nelting point which occurs
within a tenperaips€aritfg® change in the tackiness with respect to a

chip.

15 Thus, when the adhesive layer is heated to a
predetermined temperature or above, the adhesion strength
of the adhesive layer rapidly decreases. Therefore,
after adhering a green sheet for ceramic electronic
devices to the adhesive tape and performing a cutting

20 ©process, the tape may be heated so as to greatly decrease
its tackiness with respect to the green sheet for ceramic
electronic devices, whereby the chips (ceramic electronic

devices) can be easily peeled off the tape.



"4 Decenber 2003 -13 narrower than about 15C . As used herein, the term
"melting point" neans the tenperature at which an equilibrium process
causes 5 certain portions of a polynmer, initially aligned in an ordered
array, to beconme disordered. In one enbodi ment, the nelting point of the
polymer is preferably in the range of about 30C to about 1G,J0Qfer 286kd nore
preferably in the range of about 35C to abgut 65 C . It is preferable that
the nelting occur rapidly, i . a . |, over'g'relatively narrow t enperature
range which is |l ess than about 15C and preferably |less than about 10 C . It
Is preferable that the polynmer 15 crystallizes rapidly. To this end,
seedi ng agents, or crystalliz i?F cat al ys}s_can be ingorpgrated intq the
e e

pol yner. After use, thé&Sadi&ES ShftD can $eC84si FRCBEEl 30 GPFAHE

f f heet f ' | ect | ¢, devi hip b
heat i ng the adfGSG/E Ty A PR oRGSERHAT BREHSTSSE areFg AP Phan

the use tenperature. .The heating tenperature | ual Ly about. 40C tq about
100C - pr of or AP S dAHIL 4D HUURK PoB s cen b IRtTY nEy 88 oty ki Ry e
preferably abogiéﬂﬁéég %%%fh§n¥ié production of ceramic electronic

5 devices, e.g., multilayer ceramic capacitors, multilayer

ceramic inductors, resistors, ferrites, sensor elements,

thermistors, varistors, or piezoelectric ceramics.

According to the present invention, the tackiness

10 of an adhesive tape for temporary attachment with respect
to green sheets for ceramic electronic devices can be
controlled simply by changing the temperature of the
adhesive tape. Thus, a large adhesion strength can be
obtained when temporarily attaching the green sheets for

15 ceramic electronic devices: when a work is to be removed,
peeling can easily occur simply by heating. Since the
works will not be contaminated, it is possible to enhance

the reliability of ceramic electronic devices.

20 In particular, by employing a side-chain
crystallizable polymer having a weight average molecular
weight of about 3,000 to about 25,000, it is possible
obtain an adhesive tape for temporary attachment which

exhibits a significant decrease in tackiness at the time



'The side-chain crystallizable polynmer contained in the adhesive conposition
i ncl udes as a conponent 5 thereof an acrylic acid ester and/or nethacrylic
acid ester which has a straight-chain alkyl group including 16 or nore
carbon atons as a side chain. As an acrylic acid ester and/or a nethacrylic
acid 10 ester ( hereinafter also referred to as " ( nmeth ) B&etybabsos )

whi ch has a straight-chain al kyl group||1I&M|ng 16 or nore carbon atons as
.~ a side chain;, a (neth)acryl ate which has strai ght-chain al kyl group
including 16 to 22 carbon atons may be preferably used, e.g., 15

hexadecyl (nmet h) acryl ate, stearyl' (neth)acrylate, or dococyl (meth)acryl ate.

Furt her nore, r u

i ncluding 16 to@ﬁgg}érﬁg‘gyg fiewn%m@éﬁgﬂgé%rfgo %l%‘gﬁ (‘J}’a%% acr%%agségn%ﬁf al so
be used. Furth h | noners may be used instead of or in
addition to a ?ﬁgﬁtﬁggé fa§8em§¥‘Q9,@§ a straight-chain al kyl group
including 16 or nore carbon 4 Decenber 2003 -15 atons as a side chain: at
| east one kind of nononer selected fromthe group consisting of: acrylates,
nmet hacryl ates, 5 acryl am de derivatives, methacrylam de derivatives, vinyl
et her derivatives, vinyl ester derivatives, or alpha olefins or their

d t h | hine | b
atom and o | EEa Mo Mgk CABRTIRG O i MEEVTOR rene

derivatives 10 having an al kyl group which has 16 or nore carbon atons |,
etc. In particular, acrylates, nmethacryl ates, acrylam de derivatives,
met hacryl am de ¢ @%Hé%%ﬁygsflfﬁ y15 the like having a straight-chain

al i phatic group including 16 or nore carbon atons are preferable. Mre

preferable are acrylat @:%aniﬁéba%rﬁfkﬁb%%raa&i ¥hiamsdgnaeh c‘!élﬁ'&’e,e%sed for
nmet hacryl am de derivatives or the |ike having a straight-chain aliphatic

group i ncludi ngnt aldh e v GO TR U Mpor &EP St BAENMBNE! BERBAI/EL to
acrylates and nethacryl ates having a straight-chain aliphatic group _
including 1@ tenkSpeacbar 2hoBRtibw iheludecshbbesf @bhpvkaa sPrOFRLG1BAVI NG
layer or multiple layers of a synthetic resin f£ilm having
a thickness of about5 to about 5004 m, e.g., polyethylene,
polypropylene, polyester, polyamide, polycarbonate,
ethylene-vinyl acetate copolymer, ethylene-ethyl
15 acrylate copolymer, ethylene-polypropylene copolymer,

polyvinyl chloride.

In order to enhance the adhesion with the adhesive

layer, the sgrface of the substrate film may be subjected

20 to a corona discharge treatment, a plasma treatment, a
blast treatment, a chemical etching treatment, a primer

treatment, or the like.

On at least one face of such a substrate film, an




"4 Decenber 2003 -16 functional groups may be used as a copol yner conponent

. Exanpl es of nononers having such functional groups include at |east one
kind which is selected fromthe group consisting of: acrylic acid,

met hacrylic acid, itaconic 5 acid, nesaconic acid, citraconic acid, fumaric
acid, malefic acid, itaconic acid nonoal kyl ester, mesaconirg gﬁ&gz&gnoalkyl
ester, citracoic acid nonoal kyl ester, fungric aC|d nnnoalkji ester,

mal efi ¢ aci d nonoal kyl ester, acrylic aciaZ-hydroxyethyl, acrylanide,

met hacryl am de, 10 tertiary-butyl am noet hyl met hacryl ate, and the like. Such
nononers , which are to be used whil e paying attention to the anount of

met h | at h.h t L k | | udi ng. 16
car bon ot o Se@%wﬁ%ﬁrfé'@ Bost ik coft NSRS ATPUBORELPAnGEng 15

from about 1 t out n.th amount of all of the nononers
serving as raw é:?%&OYhésbég i&ﬁ%ﬁﬁw Li sted bel ow are the nelting
poi nts of side- chaln 20 crystallizable polyners which are obtained from
nmononer s whi ch have a straight-chain alkyl group including 16 to 22 carbon

C16acr y1 at 636C16met hac Ayeat ABREIHSCTYTBe OB R Sy b AcRs B9 FPPAPesoco
polymers’ co fi?%éaﬁc#iﬁﬁae%%ﬁcziv”ﬁé”&?n%h% %%ﬁiﬁ%@ﬁi@ﬂtﬁkﬁécw 1)
e s oA S A B 4 150
dodecylnercapt%%d a pressure-sensitive adhesive. he adhesive
composition is of such a nature that it exhibits tackiness
with respect to a green sheet for ceramic electronic
10 devices or other materials to which it is adhered at
temperature T1, while exhibiting a significantly reduced
tackiness with respect to the green sheet for ceramic

electronic devices or other materials at temperature T2

which is higher than temperature T1 by about 15C or more.

15
(pressure-sensitive adhesive)

Examples of pressure-sensitive adhesives
contained in the adhesive composition include the
following pressure-sensitive adhesives, for example:

20

natural rubber adhesives; styrene/butadiene
latex-base adhesives; ABA Dblock copolymer type
thermoplastic rubbers (where A represents a thermoplastic

polystyrene end block; and B represents a rubber



"(2) a copolyner of 5 to 90 parts by wei ght of dococyl acrylate, 5 to 90
parts by weight of stearyl acrylate, 20 1 to 10 parts by weight of acrylic
acid, and 2 to 10 parts by wei ght of dodecyl nmercaptan; and (3) a copol yner
of 80 to 98 parts by wei ght of dococyl acrylate, 2 to 20 parts by wei ght of
acrylic acid, and 4 December 2003 -18 2 to 10 parts by wgh@Btu,@hoo
dodecylnercaptan The anount of the crysteiilzable polyner |n t he adhesi ve
conposition is in the range of about 1 wt %to 5 about 30 wt . $ ,
preferably about 5w . %to about 20 wt . g , and particularly preferably
about 5 wt.%to about 15 wt.% The aforenentioned effects provided by t he

Fﬁ%”‘i:lwfa&,zf‘iﬁ ﬂf@fﬁﬁi‘a&iéﬁg LB B Eec.iflf’%‘*?%?i u|§hf€£ﬁ‘fﬁtﬁ e
The manner i nowh ch RS A £ neTRRE BRIy | P s e Rt o RS on

exhibits 15 te%ﬁ%&éﬁ?@ﬂgen cgrgﬁ.ii'cnsaﬁe%ﬁ%/e%r s%.%ﬁeabo gf{gg gg.ate

strength. Specifica ow no ar wel ght crystalliza nmer mnll

| ose bondi ng Stiﬂ@lﬁ)?@ﬁﬁet&%@e?%cfﬂ ePRPLEp ol PherdhesindNy $hiy§B¥HR

heated at 60C i s decréased by 90% or nore fron1the adhesi on 20 3trengt
(peeling fosce)c&éoiﬁﬁéiée”peraé&éﬁ (23C)agthe dgidt enfPResheethedngat h

test conditions W
polyvinylethylether, and polyvinylisobutylether.

In particular, the use of acryl type pressure-
sensitive adhesives provides interaction with the polymer
10 such that the polymer will be sufficiently dispersed at
a predetermined temperature so as to exhibit tackiness,
and vet the polymer will exhibit good releasability when
heated to the predetermined temperature or above.
Preferable acryl type pressure-sensitive adhesives are
15 composed essentially of ethylhexyl acrylate,
hydroxyethyl acrylate, or the like. Examples thereof
include a copolymer containing 80 to 95 parts by weight
of 2-ethylhexyl acrylate and 5 to 20 parts by weight of
2-hydroxyethyl acrylate.
20
(side-chain crystallizable polymer)
A side-chain crystallizable polymer to be
contained in the adhesive composition preferably has a

melting point which occurs within a temperature range




~described later). Accordingly, the weight average nol ecul ar wei ght 4
Decenber 2003 -19 of the polyner is preferably about 3,000 to about 25, 000,
and nore preferably about 4,000 to about 15,000. If the weight average
nol ecul ar wei ght of the polymer exceeds about 25,000, there is an
insufficient decrease in 5 tackiness responsive to heating. | i ght
average nol ecul ar wei ght of the polyner is |ess than abou?Ig%%a%Qggﬂi
adhesi on strength undergoes a substantiaFléﬁange with the | apse of tine,
which is not preferable. 10 The adhesive conposition according to the
present invention may be obtained by adm xi ng a pressuresensitive adhesive
and a crystallizable polyner in a cong& i bl e sol vent, and addi ng opti onal
conponent's t heP&%Eo%ey. thanapPpEitzds st ackifiers, fillers, 15
cross-linking agents and the like. The solid contents are adjusted to a
desired viscosity, and the mxture is blended until it is honbgeneous .
After bl ending, bubbles are renoved frgmth b f
3%&“?8'?F%§?mi e%e%m é%#&iqg%%f%@m%ég%gt e

tackifiers include spe ! rrtypetac ier er pene phenol” type
Lype tacki T or SRR BHRTa A SRt PSS TLEBAE (pro (L
socyanat e- £y p@ BT OEE EREReaEEL B PAAIISN crn FobpEndtgoned in an

ol vl enodi | SocyHaTEes 1 BLFPY rothy Do A el BUaslC W anat or epoxy-type

conpounds such as sorbitol polyglycidylether, polyglycerol
pol ygl yci dyl et her, pentaerythritol polyglycidylether, diglycerol

pol ygl yci dyl ether, 10 glycgpal eg%aéi&%ayash@w SHRET mNGAREPT PoICObE the

di gl yci dyl et her, or resorcin di | ether; aziridine-type conmpounds such

as trinmethyl Oﬁ?m%r ”_?' %}e%f&ﬁnﬁﬂn Q'h%oirgﬁ%eoﬁ abogt 30C to about

tetramethyl ol i=(S-aziri propionate, N, N -hexamethylene-1,6 15
bi s(1-azi .r%g' n boXxy AT e phel¥ arHb N ks Hipldezbf ighdet 35C to
carboxyam de), N, N -dip enyIne%hane-4,4'_|s(1-az!r| I ne carboxyam de), or
trimethylolpro £ 56%(2- Bt h# agird fH A 18 OphARatGie and1 FBhgNgerndry pe
conpounds such as hexanet hoxynet hyl ol nel am ne. These 20 may be used al one,
or two or nore dipogref it.hem errrbe rskedt i vie Tomad medw aempEs touns Sanigeki ng
agent is contained preferably in an amount of 0.1 to 5 parts by weight, and

nore preferabl yidnt Ps31885t Thv Wi , 1 51 lad@speet e £ab 190 1paist THan
wei ght of the base pol yner.

about 10 C . It is preferable that the polymer
15 crystallizes rapidly. To this end, seeding agents, or

crystallization catalysts can be incorporated into the

polymer.

After use, the adhesive layer can be easily peeled

20 off the surface of a green sheet for ceramic electronic
devices or a chip by heating the adhesive layer to a
temperature which is slightly higher than the use
temperature. The heating temperature is usually about

40C to about 100°C, preferably about 40C to about 70C,



*4 Decenber 2003 -21 In order to provide a tenperature-active adhesive
conposition on a substrate film a knife coater, a roll coater, a cal ender
coater, a conma coater, or the like 5 is often used in general. Dependi ng
on the thickness of the coating and the viscosity of the material, a
gravure coater or a rod coater may be used. The adhesive gghReshd:-hedy NMay be
applied by being transferred froma rel eage sheet, as in the nanner of
transfer printing. The 10 conposition may e applied neat (i.e., wthout
anything else) , or in a suitable solvent, or as an enul sion or |atex.
Thus, an adhesive layer is formed fromthe adhesive conposition. 15 In
ternms of prevention of contam nation_ _duri tora or rcial

di stribution, PRSG é“clﬁeef%‘F%\%‘FEapﬁayaaﬁé’é]ito%pﬁot%é’c%%oﬂrjet ;Poéfg‘sa‘i ve layer with
a separator until the adhesive layer is adhered to the surface of a green
sheet for cerami c electronic devices. The 20 separator can be nade of

, I ic fil h | ' N
BT hi b 716t bl o 1 eaf oFNRopaRer ST T 11k LA SRBLPe abRea kel O
t f t reat t _w,t | !
ander ot casy 0 paat. adngyd TEBRBDIIAN, TIpCTTRRA RS D PERRBORSRE ng

cerami ¢ muldi| vl GAPagh t0Er9 18 GUAIN EsBLECLRANIE i bl cPReid

descri bed. Fir rry-of ceram c po is thinly spr out wth a

doctor bl ade tQJme G AME 47 ELPasBRRL oA &G AESuA' EnBLLALGG ON

the surface of the green Sheet n, “a nu such™ green sheets are
| am nated 10 ang idit G@Al CafBoSatOrkOldl % WARD ehggh.|ani nate. Next, the
i xe e

| am nate is af on a base via the adhesive tape according to the
present invention. Since the tenperature at this tine is relatively |low (e.
g., about- 20C to about 40C ) , the |Iam nate adheres well to the 15 adhesive

layer of the adhesive hapgn 1ié R ilPakRakean 8/ beal mBtesTAd AW acilE At
this time, the works do not pe€el off the adhesive |ayer or be transferred

onto any gr@enewied! $hkhali mifcdlallsd 2@ e r@d tolfhser(me thipherydhteenani c
| am nate chips are formed in this manner, the resultant works are renoved

fromthe adheswwadianfas Thes€pai ght -the iwoaikydl egmsally echetluéidang 16 or

prelimnary sintering process, and a sintering process. At this tine, the

adhesi ve tape m®ore carbon atoms as a side chain, a (meth)acrylate which
has a straight-chain alkyl group including 16 to 22 carbon
atoms may be preferably used, e.qg.,

15 hexadecyl(meth)acrylate, stearyl (meth)acrylate, or

dococyl (meth)acrylate.

Furthermore, a (meth)acrylate which has a
straight-chain alkyl group including 16 to 30 carbon atoms,

20 e.g., triaconta(meth)acrylate, may also be used.

Furthermore, the following monomers may be used
instead of or in addition to a (meth)acrylate which has

a straight-chain alkyl group including 16 or more carbon



+-23 4 Decenber 2003 heated at a predeterm ned tenperature or above as
ment i oned above, whereby the work can be easily peeled off the adhesive
tape. Thereafter, the works are sintered, and external electrodes are
formed on end faces 5 of the works, whereby chip-type nultilayer ceramc
capacitors are obtained. As for methods for heating the agdhgsiygrbepe, the
tape or a retention nenber (base ) for the tape may be heated 10 by the
fol |l owi ng net hods, for exanple: placing rﬂé‘tape or the retention nmenber on
a hot plate, blowing hot air over it ( a. g. , froman air heater or a
drier), placing it in an oven, blow ng steamover 15 it, applying

radi onaves to it for heating, or _using a lanp (infrared or far-infrared).
Specifically, BN A%feritfe ¢B2iPfach a green sheet for ceranic

el ectroni c devices to the adhesive tape 20 surface at a tenperature which
I's below the nelting point of the polynmer used, and to peel the chip off

than the mel t1 ng. poi nt 261 J6m8 (i har Lot BF RO CrR: ey oot da chedhoEh® ooz
group consisting of: acrylates, methacrylates,

5 acrylamide derivatives, methacrylamide derivatives,
vinyl ether derivatives, vinyl ester derivatives, or
alpha olefins or their derivatives having an aliphatic
group which includes 16 or more carbon atoms and at least
a portion of which is fluorinated; and styrene derivatives

10 having an alkyl group which has 16 or more carbon atoms,

etc.

In particular, acrylates, methacrylates,

acrylamide derivatives, methacrylamide derivatives, or

15 the 1like having a straight-chain aliphatic group
including 16 or more carbon atoms are preferable. More
preferable are acrylates, methacrylates, acrylamide
derivatives, methacrylamide derivatives or the 1like
having a straight-chain aliphatic group including 14 to

20 22 carbon atoms. Especially preferable are acrylates and
methacrylates having a straight-chain aliphatic group

including 14 to 18 carbon atoms.

Furthermore, the following monomers having



+-24 Moreover, it is preferable to ensure that the peeling force is reduced
to about 10%or less at a tenperature which is equal to or greater than the
mel ting point of the side-chain crystallizable polyner. It is 5 preferable
that the adhesion strength of the adhesive conposition with a stainless
steel plate when heated to about 35'C or above is about 1Q%QRtmbh&s600f the
adhesion Strength with a stainless steel plate at about 23C, or about 10
'g/25 mmor less. 10 Although nmultilayer céram c capacitors are illustrated
above as ceram c el ectronic devices, the present invention is not limted
thereto. The present invention is applicable to, for exanple, an adhesive

tape 15 for tE”?HHé%fbﬂéig?gg??E MQ&CBeiﬁsEE,Qg 45E8pbNyRest 8Bmpbnewitt. NY

green sheets for cefam C oni c devices into a nunber of chips during

t he production ﬂaéﬁfgscgc{@%r%%ﬁg(gs nMETh S shiert! Faich ileal1ds gricipd tes,

sensor el enents,” or- varistors. anpl es)” Hereinafter, the present

nvention will fig, ARECidY Gablot HREGKIREUHCHY 661bLEUT!E A nERTULS .
e

In the foll ow ng scription, any reference to "part (s ) " 4 Decenber

2003 -25 means . %é?in?yof‘?' Hirylfeo dERPAMRIHAEISf L POlAWIRT, 3tadpmikesi s
Exanpl e 1) First, parts of stearyl acrylate, 5 parts of acrylic acid, 5
parts of dogecy] yp§captadeoiid; laBehl iticesier abkdl0 flayake Acaa K K.)

were mixed. The mxture was stirred at 80C for 5 hours to polynerize these

10 nononers. The,{1&p4! hakl , PalodEdn {@da81deindito a2KEF 12 0es Ot o C hleda cariight  of
about 8 , 000 , and a nelting point of 50 C. (Synthesis Exanple 2)

acid monoalkyl ester, citraconic acid monoalkyl ester,

fumaricacidmonoalkylester,maleicacidmonoalkylester,
acrylicacidz—hydroxyethyl,acrylamide,methacrylamide,
10 tertiary-butylaminoethylmethacrylate, and the like.
Such monomers, which are to be used while paying attention
to the amount of (meth)acrylate which has a straight-
chain alkyl group including 16 or more carbon atoms as
a side chain used, may be contained in an amount ranging
15 from about 1 to about 30 wt.3% in the total amount of all

of the monomers serving as raw materials for the base

polymer.

Listed below are the melting points of side-chain
20 crystallizable polymers which are obtained from monomers
which have a straight-chain alkyl group including 16 to

22 carbon atoms:

monomer used melting point (C)



15 First, 92 parts of 2-ethyl hexylacrylate, 8 parts of

2- hydroxyet hyl acryl ate, and 0.~3 parts of Trigonox 23-C70 (Kayaku Akzo K K
) were mxed in 150 parts of ethyl acetate/ heptane (70/30) . The m xture
was stirred at 55C for 3 hours, and thereafter heated to 80C, and O . 5
parts 20 of Kayaester HP-70 was added. The m xture was stuq&ggmﬁgﬁm%-hours
to polynerize these nononers . The resulgqqg pol ymer had a wel ght average
nol ecul ar wei ght of about 600, 000. 4 DecCenber 2003 -26 B. Preparation of
an adhesive tape for tenporary attachnment of green sheets for multil ayer
ceram c capacitors 5 (Exanple 1) The pol yners obtai ned according to
Synt'hesis Exanples 1 and 2 above were mxed at a ratio of 5 parts to 100
parts. To this polynmer solution, Coronate L45 (N ppon Pol yurethane |Industry

Co., Ltd.) was add oss-linking agent, so thgt 0.5 parts of
Coronate L45 was pr%gggfﬂﬁylpaﬁ%o parts of the polyner of Synthesis Exanple

2. Then, the polyner s i applied by using a regkl coater on a
surface of a ponet%ﬂ gkéhygggﬁﬁﬁﬁalate (PET) film (about 100 a m) which

had been 15 subjecigg t £oEona treatnment . Thus , aggadhesive tape for
tenmporary attachment wth ‘a rel ease sheet, having an acrylic-type adhesive

layer ( thigkness ~130Q4 ﬁ%ﬁfilﬂ%é was obtained. 20 The foll ow ng
eval uation tests were pef?orned for the resultant adhesive tape for

tenporary attachnegtyy (Jorfeeténg force A 180 peeling gorce of the adhesive
tape was

C20 methacrylate 50
C22 acrylate 71
C22 methacrylate 62

10

Preferable examples of polymers contained in the

adhesive composition include the following:

(1) a copolymer of 80 to 98 parts by weight of stearyl
15 acrylate, 2 to 20 parts by weight of acrylic acid, and

2 to 10 parts by weight of dodecylmercaptan;:

(2) a copolymer of 5 to 90 parts by weight of dococyl
acrylate, 5 to 90 parts by weight of stearyl acrylate,
20 1 to 10 parts by weight of acrylic acid, and 2 to 10 parts

by weight of dodecylmercaptan; and

(3) a copolymer of 80 to 98 parts by weight of dococyl

acrylate, 2 to 20 parts by weight of acrylic acid, and



*4 Decenber 2003 -27 nmeasured with respect to SUS, according to JI' S C2107.
The nmeasurenents were taken at 23C and 60C, respectively. (2) Wrk peeling
state 5 After the adhesive tape was peeled off a SUS surface, the |evel of
contam nation on the SUS surface was neasured by TDS (Thernal Desorption
Spectroscopy) techniques. In addition, the presence/ absengHrRimbsaberi ayer
destruction in the works was determ ned hy glO vi sual inspection of the work
cross-sections. The results are shown in Table 1. In the table, " ~ "
represents an excellent product; and "X" represents an unacceptable
product. 15 (Exanple 2) An adhesive tape for tenporary attachnent was

obtained in a Mapngl SigTd Al 4 OpEXaERLRL B CRRedNRe FORAERRE L45 vas

added as a cross-linking agent to the pol ymer sol ution obtained accordi ng
to Exanple 1 so that 20 1.0 parts of Coronate L45 was, present for 100 parts
of the polyner according to Synthesis Exanple 2. The peeling force and the

work peeling state of tfg rgldands adhestyestaneikabileeppaiiet atd agurent

were evaluated in a manner simlar to Exanple 1. These results are shown

4 Decenber 2003 3 glés!lv@é!oﬁlpjesj(@avHJ§i%) tAe pghgei ¥ dPpet florwt esp@ ary
attachnment was 5 obtained in"a manner simlar to Exanple 1 except that

Coronate LA4g was a%@%%dsésw%.%r,%ﬁeféﬂkbmg DOSRE 5t Grtl e tBAYERE 280 ktt.izgon
obt ai ned according to Exanple I so that 3.0 parts of Coronate L45 was

present for 100 pait s?aitmala@wmﬁra%@adu@g hBofXNt hewt ssExeaplabcit The
10 peeling force and the work peeling state of the resultant adhesive tape

for tenporary atthachient. Wk eyebrenet tibnad T ficss nbravitedEvgnytiee 1.
These results are shown in Table 1.
_ polymer cannot be exhibited if the polymer is contained
in an amount less than 1 wt.% or more than 30 wt.#%.
10
The specific molecular weight of the
crystallizable polymer to be used is an important factor
that determines the manner in which the adhesive
composition used in the present invention exhibits
15 temperature-dependent tackiness and/or adhesion binding
strength. Specifically, a low molecular weight
crystallizable polymer will lose bonding strength when
heated. For example, the adhesion strength when heated
at 60C 1is dgcreased by 90% or more from the adhesion
20 Strength (peeling force) at room temperature (23C) (the

detailed adhesion strength test conditions will be

described later).

Accordingly, the weight average molecular weight



«15 (Conparative Exanple 1) To 100 parts of the pol yner obtained according
to Synthesis Exanple 2 above, 3 parts of Coronate L45 (N ppon Pol yuret hane
I ndustry Co., Ltd.) was added as a cross-linking agent. This m xture was
applied by using 20 a roll coater on a surface of a PET film (about 100
,t.~ m which had been subjected to a corona treatment. THAYSceRthkra6RESI VE
tape for tenporary attachnment with a relgi§q sheet, having an acrylic-type
adhesive | ayer (thickness: about 50 a n) was obt ai ned. 4 Decenber 2003
-29 The peeling force and the work peeling state of the resultant adhesive
tape for tenporary attachnent were evaluated in a manner sinilar to Exanple

L These 5 resul syarg,shaup § 0 @}f;e?ﬁ]%b%% ; % 1060 RREBLEL2) 5100800

parts of the polymner nt hesi s Exanple 2 above, 6

parts of Corongle [ 4510, (M08 PAGHE AR kislusdit §8. odd 0. ) headded

as a cross-1inking agent. is mxture was applied by using a roll coater

on a surface otqeq@EtIgJéaf@%éqﬁaie&QQak- welghthigh sl heepmepbioetedst 0 a

corona treatnent. dhesive tape for tenporary attachnment with a

rel ease 15 she%l;o_,od)cav'hs_go@@’aqﬂgkg- type Afhesisye diaviedn{ t Bledrassie alout

50 a m was obtained. “The péeling force and the work peeling state of the
resul tant aghesl -&?e%eﬁf DEErYo AiéacnHBNt Yer endOweyghuakedraged
manner Siﬂ??arﬁfﬁﬁﬂkaﬁp(§€E§€¥%SG regults agg shown in Tab?e 1. g
(Conparative ExaiRldRr WeilyHiesRethet So ByheETES Cied 4\t rAMABbARIte3PDOYCE

the adhesion strength undergoes a substantial change with

the lapse of time, which is not preferable.

10 The adhesive composition according to the present
invention may be obtained by admixing a pressure-
sensitive adhesive and a crystallizable polymer in a
compatible solvent, and adding optional components
thereto, e.g., plasticizers, tackifiers, fillers,

15 cross-linking agents and the like. The solid contents
are adjusted to a desired viscosity, and the mixture is
blended until it is homogeneous. After blending, bubbles

are removed from the mixture.

20 Examples of tackifiers include special rosin
ester type tackifiers, terpene phenol type tackifiers,
petroleum resin type tackifiers, high hydroxyl value
rosin ester type tackifiers, hydrogenated rosin ester

type tackifiers, and the like.



' 4 Decenber 2003 -30 RIBAALPHA 3194MS, manufactured by N tto Denko
Corporation), the adhesion strength and contam nating properties of this
adhesive tape for tenmporary attachnent were evaluated in a manner simlar
to Exanple 1. These 5 results are shown in Table 1. Table 1 AdhesivePeeling
forceWrk peeling state(g/25

nm 23C60C nt er|l ayerresi duedestructi onEx. 1 (érrperature100104Decemlber2003
orOsensi tivel essadhesi veEx. 2t enper at ur e30£0 ™
orsensitivel essadhesi veEx. 3t enper at ur e2010

or ~Osensi ti vel essadhesi veConppr essur e300200XXEx. | sensi ti veadhesi veConppr ess
ur e300100XXEx. 2sensi ti veadhesi veConppr essur e3010~XEx. 3sensi ti veadhesi ve
excel l ent products 10 X: unacceptabl e products The adhesi ve tapes accordi ng

to Conparative 4 Decgnber 2003 -31 Exanpl es and 2 _had  poor, .

rel easability fron1theE%8WP%ﬁﬁfa%g, ﬁ&gﬁﬁfiﬁ##+P$ntgﬂﬁ%ﬂﬁ dEREHEEEE on.
Cont am nati on ggotch%\/\qirk_tzjlfjpréace was glgﬁ@o%gl rved for SCo arative
Exanples 1 to 3. Y Eht T aX: Exanpl es o] were excelrent in teffis of

el easatt |11y 3hsteledy EOTLAN ROLL DR RLCPREILGR B DRk SR 0OEL, o
S0 1S £5AUEARA TS LAPYR' 4ind 1oLl BRGNS OO T

nol ecul ar wei g € Si crystalliza con ned rn the

dhesi I ' ' ' t
The heati ng. of *PhetSHISE FEoTRaRTARE 1 coFo RS ook ek Bir e dRPRERRES 0,
he heat i | 15°Eefporary aft at ;
ar s of dodecyTRBREReE (B AL | Gr T ekt of Py S ST ST e R g5

parts of stearﬁbg?%ﬁgégfbfo aPﬁg g@qgéidylé@ﬂgfic adﬁ%d%%é%fﬁﬁfiﬁﬁlaF

80C for 5 hours t yneri ze se nononers. As a resdlt, polymers having

wei ght aver agepgiheayldiayrd s of a§oyhyée?eq, 4,g@l%§i§5¥hyﬂétﬁg91 and
19, 000 were ob?alned (respectively shown in Table 2 as Pol'ymers 1 to 5).
10 glycerol polyglycidylether, neopentylglycol
diglycidylether, or resorcin diglycidylether:
aziridine-type compounds such as trimethylolpropane-
tri-f-aziridynyl propionate, tetramethylolmethane-
tri-f-aziridynyl propionate, N,N'-hexamethylene-1,6-
15 bis(l-aziridine carboxyamide), N,N'-toluene-2,4-bis(1-
aziridine carboxyamide), N,N'-diphenylmethane-4,4"'-
bis(l-aziridine carboxyamide), or trimethylolpropane-
tri-p-(2-methylaziridine)propionate; and melamine-type
compounds suph as hexamethoxymethylol melamine. These
20 may be used alone, or two or more kinds of them may be
used in combination. The cross-linking agent is
contained preferably in an amount of 0.1 to 5 parts by

weight, and more preferably 0.1 to 3 part.s by weight, with

respect to 100 parts by weight of the base polymer.



'-32 4 Decenber 2003 To 15 parts of each pol yner obtai ned above, 85 parts of
t he pol yner obtained according to Synthesis Exanple 2 above was m xed.
Coronate L45 (Ni ppon 5 Pol yurethane Industry Co., Ltd.) was added as a
cross-linking agent to these polyner solutions so that 0.5 parts of
Coronate L45 was present for 100 parts of the polymer accorli.Ofeed:9003

Synt hesi s Exanple 2. These pol yner solutt%ls were applied by using a rol
coater on 10 a surface of a polyester fil q( t hi ckness : about 50 ~t m
whose surface had been subjected to a matt treatnent. Thus, adhesive tapes
for tenporary attachnent with a rel ease sheet, each having an acrylic-type
adhesi ve layer (dry thickness: about 20 I-Vim) were obtained. 15 The

resul tant adhesive tapes for tenporary attachnment were cut out in strips
having a width of 25 t e tes ' Lt h dhesi ve

| ayers of the aforeneggbdﬁgggfgé%Bﬁ?@@égaéégéﬁégégEé?g?gﬁkégﬁbgdgﬁﬁgvg SUS
pl ate, whose sur ; e I Lt h;: #280 call qw aru

roller (wdth: %Xﬁ%lr{lalgoalg:&g {%ﬁ?%@:?ae%‘%pf%gxﬁ{ eat%e{:'r'g%ng)tg%grgrt'i %egggé 23~

After the attaghment, t%%&féﬁd@%eﬁgéterdi e CmRRS 8&9@.3533(#@@&'?3#8 of |

intact for 20 m nutes. e end of each teést plece was peele ara

intact for 20T ne et “tést piece .
pecl i ng uas. moASuPS s (AoRobl Rer Paras ap BRIt Bay FhETChcknbll B8 e

whi ch had been 0 i Skl 8k I MBI e_p n a
ot pl ate, whi Shoha oS as S0 b oot heated Te bhe PARYEAET SrhyEsFdraY 2

mnutes. One epda?lertaP LLSLoR £8a¥RE PEEY D Oudbdd aReOf adllsive
nmmnute in a 180 direction, and the resistance value felt during peeling

was neasured agompRaltiith fn@&feo@t aﬁgih.@d- YN ® 183 | tirth P fe SROUNE+Bm Tab! € 2
. Table 2 15 <Exanpl e 4> Sanpl e No. Ml ecul arPeel i ngf orce(g/ 25
) wei ght 23C606Batea s@f sHEEEECASE in the manner of transfer printing. The
10 composition may be applied neat (i.e., without anything
else), orinasuitable solvent, or as an emulsion or latex.

Thus, an adhesive layer is formed from the adhesive

composition.

15 In terms of prevention of contamination during
storage or commercial distribution, it is preferable to
adhesion~protect the adhesive layer with a separator
until the adhesive layer is adhered to the surface of a
green sheet‘ for ceramic electronic devices. The

20 separator can be made of paper, a plastic film such as
a polypropylene film or a polyester film, or a thin
flexible leaf of metal foil or the like. The separator
is subjected to a surface treatment with a release agent

as necessary so as to be rendered easy to peel.



"from 23C to 60CPol yner 12, 00060g5 g92%°Pol yner 24, 000150910

g93% ol yner 38, 00018098 g96% ol yner 415, 000160910 g94% Pol ynmer 519, 000150930
g~ 80% From Table 2, it can be seen that the peeling force at the tinme of
heati ng does not decrease if the nol ecul ar 4 Decenber 2003 -34 weight of

the side-chain crystallizable polynmer is too |arge, ther e%&ﬁﬁ&&&@@@ in a
| ow rate of decrease. (Exanple 5) 5 hbXt’éﬁhteSt was conducted as follows

to study the relationship between the nol"é¢l ar wei ght of the side-chain
crystallizabl e polynmer contained in the adhesive |ayer and the change in
the peeling force, due to a | apse of tine, of the adhesive tape for
tenporary 10 attachnment having such an adhesive | ayer. Adhesive tapes for
tenporary attachment, obtained in a manner simlar to Exanple 4 above, were

cut out in strips havi wi dt h, of . used t 1 Leces. The
peel i ng forces of thesgglxg:ﬂ aﬁ%%@%dgog?g@%v\l%ﬁenﬁaggfgﬁiﬁnmﬂfﬁg%ﬁgﬁr
simlar to Exa . t,.sim p. st <RI S he left in
an i sot hermal / fn“:gl %féltﬁo%(ata 25,{@&1%5):’?&(2 Jﬁ%%#ﬁggngﬁd ?ﬁ{égggel y}ﬁgﬁ'f or%ges of
t hese test pi eﬁ%%(s%t. 3 were neasured in a manner simlar to Exanple 4.
-35 4 Decenber ese results are shown in Table 3. In Table 3, the
rate of chapge over 2 nonths is shown as a rate conpared agai nst the val ue
taken i mMmedi ately after manufacture defined as 100. 5 Table 3 <Exanple 5>

Sanpl eMol ecul ar Peel i ngghoisGe { URAAPINOUELANL JOFELALS ¥hd nTRNEPRead
out with a doctor blade to make a ceramic green sheet,
and electrodes are printed on the surface of the green
sheet. Then, a number of such green sheets are laminated

10 and integrated so as to form a green sheet laminate. Next,
the laminate is affixed on a base via the adhesive tape
according to the present invention. Since the
temperature at this time is relatively low (e.g., about
20C to about 40°C), the laminate adheres well to the

15 adhesive layer of the adhesive tape.

Next, the laminate is heat-pressed and cut. At
this time, the works do not peel off the adhesive layer
or be transfgrred onto any green sheets that are yet to

20 be cut. After a number of ceramic laminate chips are
formed in this manner, the resultant works are removed
from the adhesive tape. Thereafter, the works are
subjected to a preliminary sintering process, and a

sintering process. At this time, the adhesive tape is



*of ter from manufacture manufactureRate of change over 2 nont hsPol yner

12, 00060 g 40 g-33~Pol ynmer 24,000150 g 125 g-17~Pol yner 38, 000180 g 160
g-11~Pol ymer 415, 000160 g 165 g+3~Pol yner 519, 000150 g 145 g-3~ From Tabl e
3, it can be seen that the tackiness 10 of the adhesive tape decreases
sonmewhat during storage if the nolecular weight of the siq$$§ LD 2003
crystallizable polynmer is small. 15 | NDUSTRI AL APPLI CABI LI erels

provi ded an adhesive tape for tenporary attachnent of green sheets for
ceram c el ectronic devices, and a nethod for producing ceramc electronic
devi ces, -36 4 Decenber 2003 such that a sufficient adhesion strength for

not causing scattering_qr dislocatio f i s . exhi.bited until a step of
cutting the grg‘gr?ec ef@ i 8 p%??@?ﬁ%%mg'ﬁfﬁlhg%m erreﬁ(ﬂl&bela or?q:l n 3Ke adhdsi on
strength is realized when .5 peelin I t.hat _inter
dest ructi on do@?rﬁc}tonoec‘fﬁb%ﬁ%l’ n h?ﬁ%i’&ugg%a\ﬁééjéfcfa% b‘? gé@:ﬁ]f&ﬁ%%&ed
off the adhesive tape. Thereafter, the works are
sintered, and external electrodes are formed on end faces

5 of the works, whereby chip-type multilayer ceramic

capacitors are obtained.

As for methods for heating the adhesive tape, the
tape or a retention member (base) for the tape may be heated

10 by the following methods, for example:

placing the tape or the retention member on a hot

plate, blowing hot air over it (e.g., from an air heater

or a drier), placing it in an oven, blowing steam over

15 it, applying radiowaves to it for heating, or using a lamp

(infrared or far-infrared).

Specifically, it is preferable to attach a green

sheet for ce;amic electronic devices to the adhesive tape

20 surlface at a temperature which is below the melting point
of the polymer used, and to peel the chip off the adhesive
tape surface at a temperature which is equal to or greater

than the melting point of the polymer after the cutting.



-4 Decenber 2003 1. (Anended) An adhesive tape for tenporary attachnment of
green sheets for a ceramc electronic device, conprising a substrate film
and an adhesive | ayer provided on at |east one face of the substrate film
wherein the adhesive | ayer conprises an adhesive conposition, the adhesive
conposi tion containing a pressure-sensitive adhesive and %QﬁM%mk benzabout
30 wt.~ of a side-chain crystallizable pgaﬁqer on the basis o tﬁe adhesi ve
conposition, and wherein the side-chain crfystallizable polymer conprises as
a mai n conmponent an acrylic acid al kyl ester and/or a nethacrylic acid

al kyl ester which has a straight-chain al kyl group including 16 or nore

carbon atoms as asi deyghadye,and whes ik i AHIES) O eRELRU ek the

adhesi ve conposition w a stdinless ste ate when heated to about 35 C

or above is 1055%2]:1';19952Sf?&%“ﬁéﬁ?%@h@%étE@”%%d”ﬂ t ok hg st allkesst skeel

pl ate at about ncel e An adhesive tape for tenporary

at t achment acc%%mﬂ%%éﬂlﬁig?ﬁ#&l 1Whenthl 5% AdheH P GAEROEhE! RB1LEng

such 4 Decenber a natdre that the adhesive conposition

easily peels off. ; S S i nt 4G, £ EEth O Re Vi €8 2k
about 35C or a g&g&e&r%?{?@.cﬁagg EE?’f‘y%e?:(r:agrrrmbi(e‘zr 2:8%3154%?1 adhesi ve tape

~for tenporagy @&%ffqy@a%e ALQETRG tauHd o Let ¥EAERHN deher15d 08aRBAHRe
pol yner

crystallizabl e as a nelting point occurring within a tenperature

range narrower dagdh Aon kpkn & stLANCcessdstle1Ap1adBeghyf haReetoto
tenporary attachnment according to

about 35C or above is about 10% or less of the adhesion
strength with a stainless steel plate at about 23C, or
about 10 g/25 mm or less.
10
Although multilayer ceramic capacitors are
illustrated above as ceramic electronic devices, the
present invention is not limited thereto. The present
invention is applicable to, for example, an adhesive tape
15 for temporary attachment which is to be used in a step
of cutting green sheets for ceramic electronic devices
into a number of chips during the production of fine
ceramic devices such as IC circuit boards, ferrites,
sensor elemgnts, or varistors.
20
(Examples) ‘
Hereinafter, the present invention will be
specifically described by way of illustrative examples.

In the following description, any reference to "part(s)"



+claim 1, wherein the polynmer has a wei ght average nol ecul ar wei ght of about
3,000 to about 25,000. 7. (Amended) A nethod for producing a ceramc

el ectroni c device, conprising the steps of: allowing a green sheet |anm nate
of ceram cs to adhere to a base via an adhesive tape; cutting the | am nate
into chips; and peeling the chips off a surface of the adhgsi.Mgodage Whil e
heating the adhesive tape, wherein the ad gFive tape conprises a substrate
film . ,. - 39 4 Decenber 2003 and an &dhesive | ayer provi ded on at

| east one face of the substrate film the adhesive |ayer conprising an
adhesi ve conposition, the adhesive conposition containing a pres

sure-sensitive_adhesi,ye aﬂg g ho 30.w®tm of a side-chain crystallizable
pol ymer on t heMPAN% F2L he® AdREs Ve domposi tion, and wherein the
side-chain crystallizable polyner conprises as a nain conponent an acrylic
acid al kyl ester and/or a nethacrylic acid alkyl ester which has a

strai ght-chain al?%?égé% igﬂcggdkgiﬁﬁ Lr nmore carbon atoms as a side

chai n, and wher¥i esSion~stre of the adhesive conposition with a
stainless steel plate when heated to 35 "~ or above is 10~ or less of the
adhesion strength with the stainless steel plate at 23C. 8. (Canceled) 9. A

wherei n theopolbpi HER L BB EREeRd) 20 o ecul ar vl ght of _about 3, 000 to
about 25, 000. . Al A3 'AIFAlﬂst,A\és parts of stearyl acrylate, 5 parts of
acrylic acid, 5 parts of dodecylmercaptan, and 1 part of
Kayaester HP-70 (Kayaku Akzo K.K.) were mixed. The
mixture was stirred at 80°C for 5 hours to polymerize these
10 monomers. The resultant polymer had a weight average

molecular weight of about 8,000, and a melting point of

50C.

(Synthesis Example 2)

15 First, 92 parts of 2-ethylhexylacrylate, 8 parts
of 2-hydroxyethylacrylate, and 0.3 parts of Trigonox
23-C70 (Kayaku Akzo K.K.) were mixed in 150 parts of ethyl
acetate/heptane (70/30). The mixture was stirred at 55C
for 3 hours, .and thereafter heated to 80C, and 0.5 parts

20 of Kayaester HP-70 was added. The mixture was stirred
for 2 hours to polymerize these monomers. The resultant

polymer had a weight average molecular weight of about

600,000.
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measured with respect to SUS, according to JIS C2107. The

measurements were taken at 23°C and 60C, respectively.

(2) Work peeling state

5 After the adhesive tape was peeled off a SUS
surface, the level of contamination on the SUS surface
was measured by TDS (Thermal Desorption Spectroscopy)
techniques. In addition, the presence/absence of
interlayer destruction in the works was determined by

10 visual inspection of the work cross—sections. The
results are shown in Table 1. In the table, "O"
represents an excellent product; and " X" represents an

unacceptable product.

15 (Example 2)

An adhesive tape for temporary attachment was
obtained in a manner similar to Example 1 except that
Coronate L45 was added as a cross-linking agent to the
polymer solu;ion obtained according to Example 1 so that

20 1.0 parts of Coronate L45 was present for 100 parts of
the polymer. according to Synthesis Example 2. The
peeling force and the work peeling state of the resultant
adhesive tape for temporary attachment were evaluated in

a manner similar to Example 1. These results are shown




&10%@&' () - 310%@&' ()- @O%@& ()-  L10%@& ()-'k L10%&' ()-sl0%@& ()-% aBdY:
Y 109%@ ()- 109%@& ()-! "109% ()- 109%@ ()- 10%@ ()- 10%@& ()- U o avK@
10@ 10@ 10@010%@& ()-*F"109%@& ()-!*F" 109& ()-s& 10%@& () - F%

"10%@& ()-aBVK@ Y

4 December 2003
-28-

in Table 1.

(Example 3)
An adhesive tape for temporary attachment was
5 obtained in a manner similar to Example 1 except that
Coronate L45 was added as a cross-linking agent to the
polymer solution obtained according to Example 1 so that
3.0 parts of Coronate L45 was present for 100 parts of
the polymer according to Synthesis Example 2. The
10 peeling force and the work peeling state of the resultant
adhesive tape for temporary attachment were evaluated in
a manner similar to Example 1. These results are shown

in Table 1.

15 (Comparative Example 1)
To 100 parts of the polymer obtained according to
Synthesis Example 2 above, 3 parts of Coronate L45
(Nippon Polyurethane Industry Co., Ltd.) was added as a
cross—linking agent. This mixture was applied by using
20 a roll coater on a surface of a PET film (about 100 4«
m) which had been subjected to a corona treatment. Thus,
an adhesive tape for temporary attachment with a release

sheet, having an acrylic-type adhesive layer (thickness:

about 50 4m) was obtained.
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The peeling force and the work peeling state of
the resultant adhesive tape for temporary attachment were
evaluated in a manner similar to Example 1. These

results are shown in Table 1.

(Comparative Example 2)

To 100 parts of the polymer obtained according to
Synthesis Example 2 above, 6 parts of Coronate L45
(Nippon Polyurethane Industry Co., Ltd.) was added as a
cross-linking agent. This mixture was applied by using
a roll coater on a surface of a PET film (about 100 u«
m) which had been subjected to a corona treatment. Thus,
an adhesive tape for temporary attachment with a release

sheet, having an acrylic-type adhesive layer (thickness:

about 50 4#m) was obtained.

The peeling force and the work peeling state of
the resultant adhesive tape for temporary attachment were
evaluated in a manner similar to Example 1. These

results are shown in Table 1.

(Comparative Example 3)

With respect to a commercially available product
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Corporation), the adhesion strength and contaminating
properties of this adhesive tape for temporary attachment

were evaluated in a manner similar to Example 1. These

5 results are shown in Table 1.

Table 1
Adhesive Peeling force |Work peeling state
(g/25 mm)
23C 60°C |interlayer |residue
destruction
Ex.1 temperature 100 10 or O O
sensitive less
adhesive
Ex.2 temperature 30 10 or O O
sensitive less
adhesive
Ex.3 temperature 20 10 or O O
sensitive less
adhesive
Comp pressure 300 200 X . X
Ex.1 sensitive
adhesive
Comp pressure 300 100 X X
Ex.2 sensitive
adhesive
Comp pressure 30 10 O X
Ex.3 sensitive
adhesive

O: excellent products

10 X: unacceptable products

The adhesive tapes according to Comparative
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Examples 1 and 2 had poor releasability from the work
surface, resulting in interlayer destruction.
Contamination on the work surface was also observed for
Comparative Examples 1 to 3. In contrast, Examples 1 to
5 3 were excellent in terms of releasability as well as
contaminating properties after heating (60°C), and yet

the initial adhesion strength (23°C) was enhanced.

(Example 4)

10 Next, a test was conducted as follows to study the
relationship between the molecular weight of the
side-chain crystallizable polymer contained in the
adhesive layer and the rate of decrease in the peeling
force responsive to the heating of the adhesive tape for

15 temporary attachment having such an adhesive layer.

Monomer mixtures obtained by adding different
numbers of parts of dodecylmercaptan (polymerization
inhibitor) tp a mixture of 95 parts of stearyl acrylate

20 and 5 parts of acrylic acid were stirred at 80C for 5
hours to polymerize these monomers. As a result,
polymers having weight average molecular weights of abhout
2,600, 4,000, 8,000, 15,000, and 19,000 were obtained

(respectively shown in Table 2 as Polymers 1 to 5).
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To 15 parts of each polymer obtained above,
85 parts of the polymer obtained according to Synthesis
Example 2 above was mixed. Coronate L45 (Nippon
Polyurethane Industry Co., Ltd.) was added as a
cross-linking agent to these polymer solutions so that
0.5 parts of Coronate L.45 was present for 100 parts of
the polymer according to Synthesis Example 2. These

polymer solutions were applied by using a roll coater on

~a surface of a polyester film (thickness: about 50 u

m) whose surface had been subjected to a matt treatment.
Thus, adhesive tapes for temporary attachment with a
release sheet , each having an acrylic-type adhesive layer

(dry thickness: about 20 iUm) were obtained.

The resultant adhesive tapes for temporary
attachment were cut out in strips having a width of 25 mm

to be used as test pieces.

Next, the adhesive layers of the aforementioned
test pieces were pressure-attached onto a SUS plate, whose
surface had been polished with #280, by allowing a rubber
roller (width: 45 mm; load: 2 kg) to reciprocate thereon

four times at 23 C. After the attachment, the test pieces

2
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were left intact for 20 minutes. One end of each test
piece was peeled at a rate of 300 mm/minute in a 180°
direction, and the resistance value felt during peeling

was measured as a peeling force at 23C.

Furthermore, test pieces which had been produced
in a similar manner to the above were placed on a hot plate,
which had previously been heated to 60C, and left intact
for 20 minutes. One end of each test piece was peeled

10 at a rate of 300 mm/minute in a 180° direction, and the
resistance value felt during peeling was measured as a

peeling force at 60C. The results are shown in Table 2.

Table 2

15 <Example 4>

Sample No. Molecular Peeling force (g/25 mm)
weight 23°C 60°C |Rate of

decrease
from 23C to
60C

Polymer 1 2,000 60 g 5 g 92%

Polymer 2 4,000 150 g 10 g 93%

Polymer 3 8,000 180 g 8 g 96%

Polymer 4 15,000 160 g 10 g 94%

Polymer 5 19,000 150 g 30 g 80%

From Table 2, 1t can be seen that the peeling force

at the time of heating does not decrease if the molecular
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Next, a test was conducted as follows to study the

relationship between the molecular weight of the
side-chain crystallizable polymer contained in the
adhesive layer and the change in the peeling force, due
to a lapse of time, of the adhesive tape for temporary

10 attachment having such an adhesive layer.

Adhesive tapes for temporary attachment,
obtained in a manner similar to Example 4 above, were cut
out in strips having a width of 25 mm to be used as test

15 plieces.

The peeling forces of these test pieces at 23C

were measured in a manner similar to Example 4.

20 Next, similarly produced test pieces were left in
an isothermal/isohumid room at 23°C for 2 months, and the

peeling forces of these test pieces at 23C were measured

in a manner similar to Example 4.



10986 & ()-z# 3y "10986 & ()-z# | L! 10909% 9& () -
| s- 1099% 9& () - UWMWWHWAY U410 |s ! 10%.8" L& () -

| 1094.8"L& ()- |"y' 1094.8"L& ()- 1096 109 109

3y

| vILO9®% 9& () -
ms ! 109vB"

M& () -

"10986 & () - z#W XYZXZ, [-[.[/[| [ NA41010L8" L10L8" L10L8" Lm | 1nl0%.8" L& ()- |
F@109%8" & ()-S :

% 109.8" L&

110909 9& () -1

w X |[:

1y) 1099% 9& () -

'S 10% & ()- | s!10% &rhksd r&8¥1& s hrd shbdt® &n(table 3. In Table 3,
| -109% & ()-109% 9109% 9 " ! aKa}aaa|[: A4109% 9 | #ml0% & () - I'lO@&&f()

| @O0R & ()- | YWY Late of BRANGE dver RORHWARS (b SHEAWR DD rElde é\éﬂaﬁgﬁé%
| 1m0 & ()- Y/ T10B & ()- 19-mMOB & ()- | SF+10W & ()- | s't10% & (

| YO8 10% & () - . aigadecacceyadia1del taiddi?s Enhedihsel 9 dor manufacture
I"y10@6&f()-10!10!10! | 4F10% & ()- | 3nl0% & () -deeYf4gSgvg|[:vU4l10 d ||
108 & ()-1 |9- 3e@%ned )ad 100! 108 & ()-- gY'10%B & ()-- Y 108 & ()- ml
s!10% & () - Vgaghhhhhh4hv410 | &10%W & ()- 1-10% & () -

| "y' 109 & (5-10!10!10! I {2ml0% & ()- |

Table 3

<Example 5>

Sample Molecular | Peeling force (g/25 mm)

No. weight Immediately 2 months Rate of
after from change
manufacture manufacture | over

2 months

Polymer 1 2,000 60 g 40 g -33%

Polymer 2 4,000 150 g 125 g -17%

Polymer 3 8,000 180 g 160 g -11%

Polymer 4 15,000 160 g 165 g +3%

Polymer 5 19,000 150 g 145 g -3%

10

15

0)- |

%8 1098" & () -
F@10%8" & ()-S/[2[D{[[[\|[: NA41010 | f 109R%=I&

| { 1099% 9&' () -
-4109% 9 | 51099% 9& ()-m | 311099% 9& () - |
13 "10999& ()-m’

| 10909 9& () -

()-m1ss10%®
| "y 1099% 9& ()-\]]I~"
| 3@ "10‘%9%‘9&' ()-1
x3 "1096 & ()-mx_y z_ ¢

SRS A

"bA4109% 9

From Table 3,

it can be seen that the tackiness

of the adhesive tape decreases somewhat during storage

if the molecular weight of the side-chain crystallizable

polymer is small.

INDUSTRIAL APPLICABILITY

There is provided an adhesive tape for temporary

attachment of green sheets for ceramic electronic devices,

and a method for producing ceramic electronic devices,

!
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a nature that the édhesive composition easily peels off the

green sheets for the ceramic electronic device at about 35C

or above.
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7. (Amended) A method for producing a ceramic electronic
device, comprising the steps of:

allowing a green sheet laminate of ceramics to adhere
to a base via an adhesive tape;

cutting the laminate into chips:; and peeling the chips
off a surface of the adhesive tape while heating the adhesive
tape,

wherein the adhesive tape comprises a substrate film
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and an adhesive layer'provided on at least one face of the
substrate film, the adhesive layef comprising an adhesive
composition, the adhesive composition containing a prés-
sure-sensitive adhesive and 1 to 30 wt.$ of a side-chain
crystallizable polymer on the basis of the adhesive
composition, and wherein the side-chain crystallizable
polymer comprises as a main component an acrylic acid alkyl
ester and/or a methacrylic acid alkyl ester wh;ch has a
étraight-chainaikylgroupincluding16<n:moredarbonaioms
as a side chain, and wherein the adhesion strength of the
adhesive composition with a stainless steel plate when
heated to 35C or above is 10% or less of the adhesion

strength with the stainless steel plate at 23C.

8. (Canceled)

9. A method for producing a ceramic electronic device
according to claim 7, wherein the polymer has a weight

average molecular weight of about 3,000 to about 25,000.



