(1) DESCRI PTI ON ADHESI VE SHEET TECHNI CAL FI ELD [ 0001]
The present invention relates to an adhesi ve sheet.
The adhesive sheet according,to the present invention
can be advant ageously used, gor exanple, as a carrier
sheet in processing steps of a flexible printed
circuit (FPC) or punchppgcgtepsoRf a reflection film
and a diffusion filmfor optics, since the adhesive
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carrier sheet, a sheet having a slightly-adhesive
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AS a carrier sheet, a sheet having a slightly-adhesive
broperty and a removable property, which ensures an adhesive
property in processing steps and may be easily removed after
processing steps, is required, and such an adhesive sheet
was proposed (for example, Patent References 1 and 2).

| In a reinforcing sheet for holding a flexible printed

cilrcuit board described, for example, in said Patent
Reference 1, however, a vinyl chloride resin containing a

. large amount of a plasticizer in an adhesive layer is used



PROBLEMS TO BE SOLVED BY THESbI SCLOSURE [ 0005]

As above, in sone adhesive sheets proposed in the

past, an additive contained in an adhesive agent may

nove to an adherend surface, and contam nate the

adherend. Further, sonme adhesive sheets proposed in
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change in an absolute value of a contact angle
measured on a surface of a polyethylene terephthal ate
filmfromwhich the adhesive sheet is renoved after
24 hours fromthe sticking of the adhesive sheet on
the filmis 10%or less, in conparlson with the case
wher ei na pl asticizer is not{Xontai ned. EFFECTS OF THE
I NVENTI ON [ 0009] The adhesi ve sheet according
to the present invention has a noderate adhesive
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According to a preferable embodiment of the adhesive
sheet of the present disclosure, the citrate plaSticizer is
acetyl tributyl citrate.

According to another preferable embodiment of the
adhesive sheet of the present disclosure, the adhesive agent in
the adhesive layer is cross-linked with a cross-linking agent.

According to a still another preferable embodiment of the
adhesive sheet of the present disclosure, a rate of an increase
in an adhesive strength measured after a week from the sticking
of the adhesive sheet on a polyethylene terephthalate film is
50% or less, with respect to an adhesive strength measured

after 24 hours therefrom.



polycarbonate, poi yam de,
et hyl ene-vi nyl acetate copol yner, ethylene-acrylic

ester copol yner, polyvinyl acetal, ethyl cellul ose,

cellul ose triacetate, hydro&?propylcellulose, or

ot her resins. The paper, the film or the sheet can
one or as a |am nated product thereof.
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[ 0016] Furthernore, the acrylic ester

copol ynmer can be a-copol yner prepared by

copol yneri zation with other gqywononers, such as vinyl
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failure of a Copper Clad Lamnate (CCL) or a
polyimde filmof a flexible printed circuit board
(FPC), or a polyester filmused in an optical nenber,
and may adversely affect an electrical conductivity

~of an electronic conponent. [0020] In the
present invention, a rate of a change in a contact
angl e wherein a polyethylene terephthalate filmis
used as an adherend is used as an index.
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The adhesive agent forming the adhesive layer in the
adhesive sheet according to the present invention contains a
citrate plasticizer ({citric ester plasticizer). A citrate
plasticizer is, for example, triethyl citrate, acetyl
triethyl citrate, tributyl citrate, acetyl tributyl citrate
(ATBC), or acetyl trioctyl citrate. Acetyl tributyl citrate
and acetyl trioctyl citrate are preferable because an
adherend contamination therewith wasg mere reduced, 1in
comparison with triethyl citrate, acetyl triethyl citrate,
or tributyl citrate or the Iike, the meclecular weight of
which is lower than the molecular weight of acetyl tributyl

citrate and acetyl trioctyl citrate. rurther, acetyl



(9) a conventional nethod with, for exanple, a knife
coater, a roll knife coater, a reverse coater, a die
coater, a gravure coater, a-har coater or the like,

and then dried to formthe adhesive |ayer.

Al ternatively, the adhesive agent nmay be applied to a
tslbtfmﬁdifcratée| eass-agentid.ayer Qp.a feleass sheat .
oPYi i 1rb%€§it hod a abovlzl“}-}%%Ié%J en dried tojmfeor mlzln%eitt are

adResi e | ayef“on thePSUrTECe 0P FRESFePEadie StRsdtlent

quﬁé'fté%riéwt Héthd#esideed iaype mormy , bént cansd erded Wien
acté’lﬁ_{lslﬂifibb@S/Q cfu@@g{sﬂ or the lllﬂet h?hgrgéf{léular welght of

. | e of an increase of an ad
NA rengt ﬁl\%ﬁ%Fe 2R Pt yetiedag verebht Betzace f i IFmrkber,
a%éfd §§1Qntabhrel‘ezrmte siugedecagraficbAEEX. in the adBrend
ccaﬂ;hlﬁﬁ_h\ée §1t1r§ﬂg(gt$b eet .used in the

: A T o F L o S S B -

Ldoﬁ%je invention i's pre
preferably 15 to 100 nN/25 nm when neasured for

a goﬁyezﬁmmwﬁ eﬂﬁpl&t_habaéepiéémc?_&l%gc‘)ax@%g{r efdine
A t angl e.o and _.a
a €k &eﬁ@r\gée%d g%g t%enﬁgesegjt Nl Eh O i Oh TPR&C- 0

r ermV| n% rate
DS meHB LY ﬁ@f’&ﬁnédhesméeswbmg& ), tas 40n0JpSris

byZm@ES?(scW‘te:m dd}ﬁeaﬁhesweh%é@ﬁ@&@ is 1&}523 W@%éomass
be forned in an dhesi v

) dr
(Sw ?i g@hen thc}(;f ai eglcgﬁl%?r%ﬁb?ﬁ FPHBIME-hahgpothe
amﬁwl%offnﬁhea GiHinatl pheasiahzadhedsnt My Be than 1.0

adesky ued
pafieshy el sl Lgo%g;pg:ﬂ{?\étq?? boar%ﬁ(%@&@or@%ﬁog {Fcgpount

lSfI eX| bI € O4£nt0e
Parts Ry Bapesive atirenegchnel bhe
coaﬁﬁr@g’pw@@gmﬂt theeddhasthenps esenta isteatri=en H§§ Beome

wo@¥€el l ent tenporal stability. In the present
a tenporal stability of an adhesive

ntion,
{Oéﬁ‘{gngth can be calculated as follows. A sanple of an

adhé&giev exShaet Lﬁaﬁlﬁ.}édﬁmgﬂ gm%r&@@léle%tﬁgh‘éa%e@nln the
ardhesi en adhered to_.a pol yethyl ene
er eph;ﬁ%ﬁgt ekf fL“ﬁm tn e?l‘f%esr@&%:dlaﬁ‘c{?ﬁglaﬁ 23 kmd
PrEHYRH LBt éeppEeR e Heptee T ultherihealeher ChﬁVJb@ge‘Qéklglated

oy (amasshoence, zandsebbovedto G and Lot 24shours. of 1,
exg}%ﬁ&i n %n ane same. con Itions. esi vé
e "1's"r EobedT thier St %ﬁ&rﬁlﬁﬁstﬁftaﬁ mﬁgﬂ@@f
m‘flwle?@d 14 pemdvanmga rederiefr %@emﬂ then aBdcddd from an
draghesi werstrengt b, | accordance with a -
Z t hod for rrgggu%}? nrg an a Sggln eh gthY aSCR§P gty
7TISHRET r RERA TRV (e @ﬁ’ﬂ&ﬁenﬁer eag@nt@cmaamﬂeamd
thef meirerhedf okt tadarg § araead(2) rnb sxb &5 R4 Rlne
(51;1@ [ (% of an increase, Eis
o s et o P BvibeSer i Lilfterd erna 7

eni g hesive stren er a
15 < ﬁngﬂheS$W@Wreﬁét% cahtemni24thoure fi ameadher ed.

'plalsmth'meﬁdhaeﬁhpwsas{m@t caesar dhngah0s1he PIesant o- 4

e e.ra an |ncrease can

C"p?%%t ?%f‘i?nlffh%te ?&@ on| 8sBOLPiBEEF abl i SIf%aorflelele
pripged cyWehlt Hwoanst €% of ampdhesense BfirARMsed 1n an

optadbeshyeoagenind %a@%@v&?@@%go%%f@@t% erl%n&dctrﬁgfh_ an

tructed upon renovin
Cmg%%é“ﬁ/ey st éaﬁ’gtehe&f“rf’ﬁécaﬂ?fé%?@%n’%\gent used in the

[003Pesent invention does not highly rise by a heat
treat mept (Lak,exagp heat treatnent at from 60C
%o 1800Q).. F§ ncg an %ﬁe%%/e strengtargrgio§§“”1H8ia heghl y
con ch%fe le wherein a polyethyliene terephthalate film is

used as an adherend is used as an index. Specifically, an



a heat treatnent, an application as a carrier sheet
is limted. [0026] I n the adhesi ve agent used

in the present invention, the rate of the gel content

is 70% or nore, preferably 80%-or nore, and a

tenporal stability of the rate of the gel content is
adaksovexsieddeiznpibenst beusat €, of ﬁm&ejyl%%%t ent is

70% rate of a S
rer SRR h AN S Wl kB Bl 1O i medy By e
tegehkkhabrtem fa»dﬁ’eraéﬁér po027}rs, and a Hmtadheahwe of
thagenimi suihe-adheshyeul ayed, can » o0t ionall, )é Q?QEQ' n
an

cgggéé Vaensg‘l such, as a tackl fier, an antioxi

Sor &o1-6r AnPLooT T abrSmt ivgteat i aaaéﬁr-vaagmt
COnfREns g%ﬁ?éiraaltlwylcem aime |¢Dra:araﬂ\aer@tlleonabna§8@sglrygele

wiagent afqua%@l%QE%S Vt?qézt‘eﬁt cL%%Zﬁ;]e agens do%?I%% can

hesi ve sh et accor di to the prese inve
Coﬁgajprr Gt &é 16§7286ve}i’¥n%“‘5t Heldgresiovéorayer With a
rel dasi rigbsfieét] x10y rel eaging sheet used in a
wh&famvent i;qnal Ly kn sive sheet L dhesj ve | apel
can be used aéttghgquaéa%gasl g shéet™ aﬁﬁﬁe‘%enzt is a

CORRENtITGH @ %Fheiaﬁbﬂi%tﬂat?r@eqreésuﬁgasheetapte@aymj by
witdhoatd ﬂgpaafseheﬁﬁdgf]g sheet substrate such as a

pol y=| n aper woodf ree paper. prepared by
~ bond mSH%o %} Yend) e(e% a "G aS9rhE paApErS RresgHt ed
+ ‘ff‘a”&elroﬂfaaﬁoﬁ?%@t@re fvdme orf ahpolrypeopyt ene fid Mhange
in Witdh c@nebeasey aoehln WLl A% 31 36U oNE1pased Lol ease

| kyd- based rel ease
pfefa%a?ﬂlﬁegsa% P g i B e SERMPLES POODOJs. When an
Ive ver esent isw@ntdommawswilbkebeziuet bermdid ustdated
By, chut b S b ed t the follown
zz % r%‘% rkfe A)n%"“B%'E.X énpham%g “n' Pre CORLAGHH R s TBY
§§ (f%r? THBMERY 36f 2aacejhfeerdt ean copo yiner failure

mayproe:paltedobyamcqjxtl@ﬁferdam @@nagcgf’lﬂrbt{%/n@?ﬁargl;eoliecéctrﬁn c

t-axl hexyl t SS. 0 y y
corpgcry [ate a %%égz%lsfy Fass S}ét%%ryt ey asaprdng
teW mass (solid content) of aliphatic isocyanate .

f00Ravi ng hexanet hyl ene dii socyanate [manufactured by

Ni rethane I ndustry Co., Ltd CORONATE
I pﬁ%r%és%lseyﬁ%vﬁkﬁﬁﬁ Bgéﬂtjth%r/tﬁj}?%“ﬁarjtdé’%y ugggsin I_Eé]l@

Dre@g@t, HreeHtiem yaof bacptybated kmt@lfemkﬂryatt@' (09«155@)-
linkROUS BER W @o@%~1§9§§n9%§é9@' ocya]na%e ~-Pased

Cmgl asticizer were ad t he vvhosl
SUF F e 13758 r PEdSP*vIR a9 afrrtasﬂwdgmkenagegem, a

metpi qthel ftgr-recati vgosThei coatd n;ggérrawdj; was appLi ed., by,
a £§)| co & su C transparent

e edthhé;lryellrlgst e?éﬁgtﬁa?%]e Ti Idzrfﬁa erﬁff&@teﬁ éd by

1531 F’@)}S?@é’t’@?t@r | e \Gritste Raﬁmﬁm@@iehaurng a
Xylymmmwﬁraﬁ?grm&oﬂﬂ hedn gﬁ&%ﬁlg mﬁleafhg&tgg?d%tﬁﬁ

2L, p s dried hy heati

acrs?n nut e(Tz]g? EE 5Fh% egfltjz.? o e €§l§IYt1Fﬁ§ ddeiesi ve
—601Qyercack peryest ene ret e‘a;srrmgumldtmo[*rmngf:aapgjr eahy 1ow

gladM tesubisshi oRob yest oL+ hhd m@TbH,; MRE#25] was laid so
{Ooiﬁgat a rel ease agent Iaygar t Her 6o Wésé %roﬁgﬁ?e nto
ntact therewith to forman adhesive sheet. [0031]

The thickness of the adhesive layer used in the
adhesive sheet according to the present invention is not
limited to, but generally 3 to 30 um, preferably 5 to 20 pm.
The adhesive agent may be directly applied to a substrate by



Exanpl e 2: The procedure described in Exanple
1 was repeated, except that the ampunt of acetyl
tributyl citrate as a (12)9pl asticizer was 37.5
parts by nmass (solid content), to obtain an adhesive

sheet. [0032] Exanple 3: The procedure
a desordtednibn meanph a,;ﬂtwyas_forre@ga&ngde, exceplisd Nal@n

i | yrer_ prepared opol yneri zi ng
O s e P R A Ry e yPattt S0 oDy Aasgure
CHBF-Sfet Ry PaacE9tate, 0. %% By kemsendf thkyciitdidd to form the

adietshaer yhate, amrk L2%0:iky. 19BS8LQf JacLylig zﬁgcéndc ‘ﬁ%ﬁt be
qd@as the acrylic ester .copolyner, and the anou
aéﬁi acetyl t??%d%??‘3'F?é@ée§§eaaﬁﬁggt¥%Y%%ﬁNMésIf2¢556
shegitt Ybyhaesst {abldd atonveent)l, thenobt Bida wh mdhesive
adhheete ﬁ@?@ﬁ]oﬂ?ﬂﬁéﬂéﬂﬂfg%eEéﬁnPﬂg Felease %hﬁéghe
rQ edure_descri bed in Exanple 1 was repeated, "except
Tht% agoggét %/Tetarﬁ{fb’%ﬁwe dPYPAL BaRsba Prastieisst twashaot
sugsédateo obtain a conparative adhesive sheet. [0034]

arative Exanple 2: The procedure
Logggg i bed in Exanple 1 was repeat ed, except that the
anou t(é?e FEECFNtt EnBabicRi t atatasoia apl astirebzerof an

adivasi6e. O pardth byreress Gsphi @E%?éﬂg)beﬂé%hghgﬁggeafilm
iscﬁggérggi%&eﬁﬂﬁ&%k&?ﬁéheet' 2%03 J; nparat!ve | e
Exanpl e 3 pr ot etitrd” bed in Exanp
1 FEheatad, séxeepthtattishe inmuine eheaki phad it the
e e L MBI o RO e
pr%@&%g%&] mﬁzga Trosdien iHidswgesdgdat was 3.0
po%gﬁﬁéykgpanmggepébhh@atenff&m)astah CltairBnd under the
co@TPRd A ik 2adhRSE ¥e sheets 4 4 removing rate of 300
mm/min, in accordance with the method for measuring an
adhesive strength, as in JIS 2 0237. When the adhesive
- strength is less than 10 mN/25 mm, a dry spot may be formed
in an adhesive sheet. When the adhesion strength is more
thana200 mN/25 mm, a thin film as an adherend may be
destructed upon removing, at an actual use in a flexible
printed circuit board (FPC) or an optical member.
[0024]

An adhesive strength of the adhesive agent used in the
present invention has an excellent temporal stability. 1In
the present invention, a temporal stability of an adhesive
strength can be calculated as follows. A sample of an
adhesive sheet carrying therecn a sample of an adhesive
agent is adhered to a polyethylene terephthalate film under
the conditions of 23°C and 50%RH, by reciprocating a rubber
reller having 2kg (mass} once, and allowed to stand for 24
hours or 1 week under the same conditions. The adhesive
sheet sample -is removed under the conditions of an angle of
180° and a removing rate of 300 mm/min, and an adhesive
strength is measured, in accordance with a method for

measuring an adhesive strength as in JIS Z 0237. The rate



[ 0036] Conparative Exanple 4: The procedure
described in Exanple 1 was repeated, except that 12.5

parts by mass of dioctyl pphal ate (BOP)
[ manuf actured by Taoka Chemcal Co., Ltd.] were used
as a plasticizer instead of 2.5 parts by mass (solid

@ontEnt) oficasety|lid rdhuiyk-eht EaLR, c 4O
@gnparatiVe adhesi ve sheet-. (13) [O 37?Q%%%p5@%fb6§uia
Exanpl e 5: The procedure described in Exanple
| wad Fepétt@d/Flexdddpt that(2an acrylic ester
wmmlnymeﬁspaep@i@dqéqy SORA M@Eééggg @ §°/§£Jyac!£%%$

@ Ihegx Iat 30. 0% by nass

ac?:’tg ¥‘e 0% b‘ixg og¥ aﬁhﬁyaiﬁox%%i h@/ll%&fylaﬂf@ﬂgﬁd

SU?Q@%Fbyaﬁass of hnugA|ﬁroacadhmaédused as an acrylic
eSteEWC@@@léHH%éLV%nghEE€ QHP&?% %g— %&¥% trlbu%yl

lI‘ tate as, an{) *_astl Cl zer was parts
*(’§8| 8 cohtentdte 1§ lobfarR arebRpar a@&lﬂ/éﬁ%m'ézlméied

wishéet 50{50@338]]ee[sEva:lruﬁtelrabJ_9f 3P% 0@§r1é§$.] Eden the rate
esi ve

e e s e SBL R A\ et gt oy etk £ =
ad%ﬁEHHGfm%%é“hdﬁ@§#@@t§ﬁeépgﬂob@@@msul|n Exanpl es and

[OCBapar ati ve Exanpl es, and a surface of an adhesive
| ayef., e _sa e _was expos b ving the
releagﬁﬁb FlF%]nﬁe?%f?%n?tﬁ%ﬁgéhj%%ﬂﬁzeo@dpﬁélgﬁpég%%ﬁ
USgHhe’i Ve | nspseniad ngentkobydoeti prtodatdily aikubber a hear

tré@’czh@zﬁt hesd M@ x2mikd o MBSEL. ONCA. , pder Lhe conditons
18? é nq:50%>R on a transparent pglyethyle
pht 14t &5 ﬁﬁﬁ?ﬁﬁﬁﬁu?a&?f&ﬁ‘% %ﬂﬁwwb{mhﬂ-y rise by
a Mye@twnﬁrﬂtm &nb kpp PEIZETel 0G  hawine t Becet is
ikt &kness of 75 pm which had been fixed on a
fo€% nless steel plate with an adhesive doubl e coated
%t The whol e was all owed to stand under the sane

condirt ithes atibes 24e hogurs: afseh WeeknheTheRgeht invention,

th t.hod f neasuri ng an _adhesive
e b e TR oS s Mo ap eRERE - R &
O B GrefBed GAURPTEhes bandiitivoneE dheamaangbe ofie 180

corarghta ysemvbngxeal e=of | 3@@%ﬂﬁ&%ﬁ?ﬁaggdo§ntﬁgh§% co%tent

t t me
lsSﬁﬁgﬁg?gaggémaséé%lE%T%fﬁdEﬁylpﬁgeﬁéﬁlEﬁﬁﬁg @@#@ﬁﬂ?ﬁ
stiegyathd may] pe- ¢4 xkd 00(R)eanher, eiaftdri stackate 499 of
admty-dnacrease, e i s an adhesive strength after a week
0 Eg m stuck, and f is an adhesive strength after 24

(%o'rs fromstuck. The results of the evaluation are

shothei adidel foldgmitngnTahkesdie ande 21 4 {0039,

optionally contain additives, such as a tackifier, an
antioxidant, a UV adsorber, a colorant, or an antistatic
agent or the like, generally contained in & conventional
adhesive agent for an adhesive sheet.
{0028}

The adhesive sheet according to the present invention
can be protected by covering the adhesive layer with a
releasing sheet. Any releasing sheet used in a
conventionally known adhesive sheet or adhesive label can be
used as the releasing sheet in the present invention. For

example, a releasing sheet prepared by coating a releasing



(2) Measurenent of the rate of the gel content (14)
Each of the coating adhesive agent |iquids prepared
i n Exanpl es and Corrparativ?qiEijarrpl es was applied on a
surface of a rel ease agent fayer in a rel ease sheet
[ manuf actured by LINTEC Corporation; SP-PET 3811]
shéddh Arsare+e0atbngaa r-Ang 5 di at_ abou
2000 for gng g] nut e tggcu)%%la% ﬁ"l%ng Iral%gg %éﬁge%i g/ae ‘Toaiif%clr.ee
Then, PIGRA ¥i 8O Adhe YV atAYéencanot heta el eageper, a
"CE}?% Hampeemu f ]acpqﬁgelstm I\ﬂjIISrubioﬁhia B@hy@?bﬁl&%é Milm,
Wbl MRES2S] Jues: adhar ed, 5o Lhat g siface of a
arell%asg agent aélﬁg‘%er t ereagsot% \ﬁgéﬁg{ﬁgﬁgﬁ?s%%t%@ Gtadgent,
it Eheadrfede aghesiagsNtay o, aAflepr tive-whol eaigsse
agddtowed to stand at 40C for 10 days for seasoning,
about 0.2 g of a dried adhesive sanple was taken from
the dried adhesive |ayer, and the mass thereof
EXAMRLESal mass) was exact|y wei ghted. Then, the dried
[dt9esi ve sanple was wapped in a tetronmesh [#380;
manufact NBC | nc.; UXSCREEN150- 035/380TW,
non-&gf %J{oe?r%eon%njtnﬁeﬁttlﬁg H0Ke%t b Ranpidhpgs 111lustrated
bYextPiaciadbhyne efdand ngrfioedl6ohotins i 1o FRbmples .
[oexRbraction using ethyl acetate as a solvent, a nass
Exgymiege[ content was neasured, and a rate of the gel
5} ~was determned as a ratio of a nmass of the
 gel f&@?%tpamstm mabﬁiatol?ﬁﬁonﬂwltﬂ_?%g: Eérgii&g&zter
coB¥a [ ollo . es an .
tEogﬁ%i (e BRI el Bt f o ot Raes S2%2°
SLEACREDYL 14 HdtiEsi Ve Dhert Baobiaf reduidrcByanplessang ate
an@ofpat aty wexsxarpkesynas fixed alo tﬂ}&t%ugﬁ,t Late Side 4
Coﬁggﬁl[e)ofoprgﬁ %ta tainl ess rﬁl ate with an adhesive
“doubl'e coated tape. TA t{arsparthtipol\reehpthréene
Al geepttatel drentifem predubadiiped Bo Mureubhsbi Industry
Co Poliyestercdrichmrénhkl; PETY57-1000]. in hi ckne
oaffs 13, RMMAS ‘Cgt o & %greé%f q?&%gnggattmﬁ?% 2%
S Drepar & 4 pi'ECe>8f CanFeNoVity ACESyIf itkAbut Thecitrate
{(AYR e dglamy fricltmeed  ber asthesinemisheetowasegnpved 1o
plOXPASE A Sur-ta _ang eshve layer, and the . )
<o {8Moving test %?F%pi_eﬁ%iﬁhaedﬁjgpég 85t ﬁ'é£ KposEd ¥
ST RdE 6 PRI B o@lts Hig e aastiber! inoliHe fohavoagi s Kg The
Vet A e
s n e, e._was allowed to stan ‘
P g e P e e AER Pohort e h Gy
(manadactiraf phe i g yadvio\Ped verter Ehemconish § i mS saf-
100a angliagol 4BOcidkkA JremayviRgskatesof (100 uf min, and
aftd,f ﬁg?%dnge %n%g) O'strengérh was neasured 1n accor darice
Wi t & Nethod forTreastingt Anvadndsivé it remdtimg for
1 migutn grSP0’ Q23 7TheRrttrer, anzinpi AYsUPOMJ SFNENGe
laywas ehgekesshyy a-J19MRviRg n nethe ' renmoving
Mit?t éeggtﬁh"ﬁ ol ums férf%\'lig Igé?li grﬁahﬁfa%t?%epcfg’gyents
Rat lz?%@?@t%é&&%&?ﬂbﬁ@oﬁif#%) Measkrishent toht a
relegncasyemnglayer therebhewagheshygnsheetc obiained in
theExamphe-d Mas, adhered at the side of the adhesive
{Oo%g er (containing a pfsas?l Cl zé‘f) onto a pol yethyl ene
L ephthal ate film [ manufactured by M tsubi shi
Exafplyedt er Fil m GbH, PET75T- 100G (as an adherend
fil i ondi tions, of 23C and 50% RH by
rec@per cat%reﬁé‘lgg ;Eiﬁ%%ﬁb? | PP ARy 22 YR FRESaYed,
SXCHhcel N tére EReuniobE mastal | puEd:to stiandtundsrat he
conditions of 23sC and 50% RH for 24 hours, the
adhesi ve | ayer was renoved fromthe adherend fil m.
After ion-exchanged water was dropped onto the
surface of the exposed adherend film a contact angle
(hereinafter referred to as a contact angle with a
pl asticizer) was neasured by a contact angle neter
[ manuf actured by Kyowa I nterface Science Co., Ltd].
Simlarly, the adhesive sheet obtained in Conparative



= [(h-c)/c]x100(4) -(16) wherein a is the rate of a
change in a contact angle, b is a contact angle with
a plasticizer, ¢ is a contagf angle without a
pl asticizer. [0042] Further, wth respect to the
adhesive layer (containing a plasticizer) in each of

pldetiadhesi wessbeet sp bt Aigiechasn ﬁ%@ﬁﬁheéogfégtg %ﬂQ

§?£@§r at iy anpl to 5, a contact ang
@U$3t|0|ze§e§égenegs%?ed by the sane procedure.
%lhermore, to conpare the above respective adhesive
E:shgates 3gontai ning a plasticizer with the
corr ondln adhe i ve sheets not containing a
pl as ICI eY¢ GEEdtre dBsERFBelr ak wirowenmased,

exCEpéatadtt an pafelpjahe’: tdse eadlrepb¥ grns hegt sphasd ng, t he
cRAEmELA Uehylr 3 SXCaR! Al o3 plashlelzer, was Mok - 5 o,

contaln eac esive [ayer
PV Rigre ﬁftﬂ%g?y%i?ﬂ%%QQ%ﬁrzgr26nth@a%@r¢%u§ixﬁldMi
mﬁé@h@tegdtéxImn@@s:n£a§Uﬁ@§st t@@f§§£@ £$Rf%Q#!%s§Eh§s
thkeaker0iia ghange nt act, e was cal cul ate
. % ? eéc%ntactcéé§ﬁ§ zeo Wt R a %s?$%ﬁ%ﬁw°§uﬁfgiyl
rd HF%&tCJa*F@tée T E r@o@tlaatppagtzr cwa@rlibyS e tsamy mass
(spiodedanesntgspectdnteliy. a£09481s{5) Jeasurement of
[pddhesi veness The releasing filmwas renoved
fromeach of the adhesive sheets obtained in Exanples

COBRA-ThiYREHEMpd sEdanpl es. The adhesive layer in the
adhemelgarsﬁ%@bz\éﬁ%e%h@é/d d{r?&_géa{;\g)l% ‘:lt' N t¥el;§nla &in

t.he direction fromthe adhesive
CX S5t Fiate, 2G5 Ye depPHERS Fhata et IH—tés?tRmszer was not

uS?@acfhﬁedvbtﬂmrs abstrmabeat i oe didweskilyPaaldiel

robopgi tudinal lines having an interval of 1 nmm

co t herebet ween and 11 parallel lateral lines having an
COMPIEANAE EHAFOAE Pher ebet ween. The paral | el

|Ongmwu®mnabdhrﬁeée§&&hﬁéﬁ3ﬂ%ﬁﬁ%bﬁ%hﬁl@t?5§|ré%%§¥@d
% rLp | to.eac t her Therefore
e agﬂéeﬂ%%t %%@ gﬂfgﬁtn%$ ﬁﬁp&ﬁﬁa@ﬂgatgﬁtg IFuar e

squares o
pl %ﬁ%ﬁ?«ﬂerlwaﬁnﬁﬁ QOP%ﬂt%HEWeMﬂH#t@Kﬂﬂéfebhedntp,a@oa

obiCiin af edlupahaeelkophiane:r ang dJyanuf act ured by
[Od§§?ﬂ BAN CO LTD.; CT-123] was stuck on the resulting
cut’ area, and Mﬁ|d|y removed. Thereafter, the cut

Congieaa tdgrdErpon. ens: visual |y observed, and an
adh@ﬁszf‘SéédN?é @é’sajrl:{@:‘é%di %§§$ Po 1 gvg%%g%%pge%g{m

Crlt trans

excteé’t %eF]Pi% ﬂ%ﬁéﬂ‘i dpe c@&@n@!@@ér vedcyandtaohaving
hex@@ﬁ@nmﬁbnéydmmoka&ed’ﬂéeCtn@hmﬁB@lthB@dpl@{ztI‘:!P%o
transfer

B e 0ot & Phé SBRTSERANEE ] ape wsross.

he adhesi ve
1in Ex§8r FEET bifs s%%iﬂarrtén”@m ngsof (sheiddhesiare )l ayers

obtagneaobsepyed: arouthash@cparLtLens contai ni ng
[OO@E hogonal cutting lines. x: Transfers of the
esi ve agent to the cell ophane- tape wer e observed.

. Compapanive Tapinely 4:
The procedure described in Example 1 was repeated,

except that 12.5 parts by mass of dioctyl phthalate (DOP)
[manufactured by Taoka Chemical Co, r Ltd.] were used as a
plast1c126r instead of 2.5 parts by mass ch‘id contant) of
acetyl tributyl citrate, to obtain a comparative adhesive

sheet.



Exanple 1 1 Exanple 2 Exanple 3 Acrylic ester
congymr Tg(C) -66.7 -66.7 750.0 Adhesive strength

after 24 hours from stuck 25mMm) 61 20 84
Adhesi vestrengthafterl wee romstntk (n\/ 25nm 73

25 88 Rate of increase(% 19.7
537] :

Comparative Example 5:

The procedure described in Example 1 was repeated,
except that an acrylic ester copolymer prepared by
copolymerizing 62.8% by mass of 2-ethylhexyl acrylate, 30.0%
by mass of vinyl acetate, 7.0% by mass of 2-hydroxyethyl
acrylate, and 0.2% by mass of acrylic acid was used as an
acrylic ester copeclymer, and the amount of acetyl trlbutyl
citrate as a plasticizer was 12.5 parts by mass ({solid
-content), to obtain a comparative adhesive sheet.

[0038] . '
[Evaluation of properties]
(1) Measurement of adhesgive strength

An achesive sheet sample (25 mm x 250 mm) was prepared
by cutting each of the adhesive sheets obtained in Examples
and Comparative Examples, and a surface of an adhesive laver
of the sample was exposed by removing the releasing film
therefrom. The surface of the exposed adhesive layer was
stuck by reciprocating a rubber roller having 2 kg (mass)
once, undexr the conditions of 23°C and 502 RH, on a
transparent polyethylene terephthalate film [manufactured by
Mitsubishi Polyester Film GmbH; PET757-1C00G] having the
thickness of 75 um, which had been fixed on a stainless
steel plate with an adhesive double coated tape. The whole
was allowed to stand under the same conditions for 24 hours
or 1 week. Then, in accordance with the method for
measuring an adhesive strength, as in JIS Z 0237, the
adhesive sheet sample was removed under the conditions of an
angle ©of 180° and a remcving rate of 300 mm/min, and-an
adhesive strength was measured.

Further, a rate {%) of an increase was calculated by
the following formulia {(3):

d = [(e~-f)/£]=x100 03
wherein d is a rate (%) of an increase, e is an adhesive
strength after a week from stuck, and f is an adhesive
strength after 24 hours from stuck. The results of the
evaluation are shown in the feliowing Tables 1 and 2.

[0038]
(2) Measurement of the rate of the gel content



25.0 4.8 Renoving strength (mV 25mm) 1118 880 2475
Rate of gel content(% 97.0 86.5 81.4

Cont act angl ewi t hout pl asti puger () 62.9 62.9 60.5
Contact angle(*) 61.5 60.8 58.4

BEach of the coating adhesive agent liquids prepared in
Examples and Comparative Examples was applied on a surface
of a release agent layer in a release sheet fmanufactured by
LINTEC Corporation; SP-PRET 3811} with a same coating amount,
and then dried at about 90°C for one minute to obtain =
dried adhesive layer. Then, on the dried adhesive layer,
ancther release sheet [manufactured by Mitsubishi Polyester
 Film GmbH; MRF#25] was achered so tRat a surface of a
release agent layer thereof was brought into contact wit?

" the dried adhesive layer. After the wheole was allewed to
stand at 40°C for 10 days for seasoning, about 0.2 g of a
dried adhesive sample was taken from the dried adhesive
layer, and the mass therecf (initial mass) was exactly
weighted. Then, the dried adhesive sample was wrapped in a
tetronmesh [#380; manufactured by NBC Inc.; UXSCREEN150-
035/380TW], non-gel component in the adhesive sample was
extracted by refluxing for 16 hours with soxhlet extraction
hsing ethyl acetate as a solvent, a mass of a gel content
was measured, and a rate of the gel content was determined
as a ratlio of a mass of the gel content to the initial mass.
The resulis of the evaluation are shown in the following
‘Tables 1 and 2. '

(04071

(3) Measurement of removing strength

Each of the adhesive sheets cbtained in Examples and
Comparative Examples was fixed at the substrate side thereof
onto a stainless plate with an adhesive double coated tape.
A transparent polyethylene terephthalate film [manufactured
by Mitsubishi Polyester Film GmbH; PET75T-100G] having a
ﬁhickness of 75 pm was cut into a size of 50 mm x 100 mm to
prepare a piece of a removing test film. The releasing film
on the adhesive sheet was removed to expoge a surface of an
adhesive layer, and the remeving test film piece was adhered
to the exposed surface by reciprocating a rubber roller
having 2 kg {mass) once, under the conditions of 23°C and
50% RH. After the adhering, the whole was allowed to stand
for 24 hours under the same conditions, the removing test
film piece was removed under the conditions of an angle of
180° and a removing rate of 100 m/min, and & removing



Rat eof changei ncontact angle(% -2.2 -3.3 -3.5
Adhesiveness 0 0 O (18 ) [0045] [Table 2] C E.

(*1)1 CE (*1)2 CE (*1)f

strength was measured in accordance with the method for
measuring an adhesive strength, as in JIS 2 0237. Further,
a zipping upon removing was checked by a removing sound. In
the “removing strength” columns in Tables 1 and 2, z
represents that a zipping occurred.
[0041]
(4) Measurement of contact angle

The adhesive sheet obtained in Example 1 was adhered
at the side of the adhesive layer (containing a plasticizer)
onto a polyethylene terephthalate film [manufactured by
Mitsubishi Polyester Film GmbH; PET75T-100G] (as an acdherend
film) under the conditions of 23°C and 50% RH by
reciprocating a rubber roller having 2 kg (mass) once.
After the whole was allowed to stand under the conditions of
23°C and 50% RH for 24 hours, the adhesive layer was removed
" from the adherend £ilm. After ion-exchanged water was
drepped onte the surface of the exposed adherend film, a
contact angle (hereinafter referred tc as a contact angle
with a plasticizer) was measured by a contact angle meter
fmanufactured by Kyowa Interface Science Co., Ltd].

Similarly, the adhesive sheet obtained in Comparative
Example 1 was adhered at the side of the adhesive layer (not
containing a plasticizer) onto a polyethylene terephthalate
film [manufactured by Mitsubishi Polyester Film GrebH ;
PET75T-100G] (as an adherend film) under the conditions of
23°C and 50% RH by reciprocating a rubber roller having 2 kg
(méss) once. After the whole was allowed to stand under the’
conditions of 23°C and 50% RH for 24 hours, the acdhesive
layer was removed from the adherend £1ilm. After ion-
exchanged water was dropped onto the surface of the exposed
adherend film, a contact angle (hereinafter referred to as a
contact angle without a plasticizer) was measured by a
contact angle meter [manufactured by Kyowa Interface Science
Co., Ltd].

Then, a rate of the change in the contact angle was
calculated by the following formula {(4):

a = [(b-c)/c]x100 (4)



.E. (*1)4 CE (*1)5 Acrylic ester copolymer Tg(C)
-C66 7( 623 7 -66. (7 236 7 -43.3 Adhesive strength after

24 hours from stuck (mV 25 110 15 330 69 62
Adhesi ve strength after &‘2%1( fromstuck (m\V 25nm

130
wherein a is the rate of a change in a contact angle, b is a

contact angle with a plasticizer, ¢ 'is a contact angle
without a plasticizer.
[0042]

Further, with respect to the adhesive'layer
(containing a plasticizer) in each of the adhesive sheets
obtained in Examples 2 to 3 and Comparative Examples 2 to 5,
a contact angle with a plasticizer was measured by the same
procedure. Furthermore, to compare the above respective
adhesive sheets containing a plasticizer with the
corresponding adhesive sheets not containing a plasticizer,
the procédure described as above was repeated to prepare the
adhesive sheets having the sams structure except that a
blasticizer was not contained in each adhesive layer. Then,
a4 contact angle without a plasticizer on the surface of an
adherend film was measured by the same procedure. The rate
¢f a change in a contact angle was calculated from the
contact angle with a plasticizer and a contact angle without
a plasticizer by the same procedure, respectively.

[0043]
(5) Measurement of adhesiveness 7

The releasing film was removed from each of the
adhesive sheets obtained in Examples and Comparative
Examples. The adhesive layer in the adhesive sheet was cut
by dragging a utility knife in the direction from the
adhesive layer to the substrate, in a depth so that the
utility knife reached the substrate, to draw 11 parallel
longitudinal iines having an interval of 1 mm therehetween
and 11 parallel lateral lines having an interval of 1 mm
therebetween. The paralliel longitudinal lines and the
parallel lateral lines were perpendicular tc each other.
Therefore, 100 small squares of 1 mm x 1 mm were formed in a
fquare area of 10 mm x 10 mm (hereinafter referred tc as a
cut area). A cellophane- tape [menufactured by NICHIBAN CO.
LTD.; CT-128] was stuck on the resulting cut area, and
wildly removed. Thereafter, the cut area condition was
isuvalliy observed, and an adhesiveness was evaluated, babed

on the following criteria.



20 545 70 64 Rate of

increase(% 18.2 33.3 65.2 1.4

3.2 Renoving strength (mV 25nm 1760Z 850 5320 1220
1440Z Rate of gel content(%7 97.0 84.2

©: No transfer of the adhesive agent to the cellophane-tape

was observed, and no abnormality was observed around the

portions containing orthogonal cutting lines.

4: No transfer of the adhesive agent to the cellophane-tape

was observed, but slight removing of the adhesive layers

were observed around the portions containing orthogonal

cutting lines.

x: Transfers of the adhesive agent to the cellophane~tape

were observed

i0044]
[Table 1]

Exampie 1

Example 2

Example 3

-Acrylic ester

copolymer Tq(°C) -66.7 - =66.7 =50, ¢
Adhesive strength after 24 61 20 84
hours from stuck (mN/25mm)

Adhesive strength after 1 _

week from stuck (mN/25mm) 73 23 88
Rate of increase (%) 19.7 25.0 4.8
Removing strength (mN/25mm) 1118 880 2475
{ Rate of gel content (%) 97.0 86.5 1.4
Contagtl angle without 629 62.9 60.5
plasticizer {°)

Contact angle (%) 61.5 60.8 58.4
Rate of change in contact "

angle (%) 2.2 3.3 ~3.5
Adhasiveness o} 0 o




67.5 92.5 81.8 Contact angle w thout plasticizer() -
62.9 62.9 62.9 66.3 Contact angle() 62.9 56.2 63.0
70.1 68.4 Rate of change imgontact angle(% O -10.7

0.2

[G045]
ITable 2]

C.E. C.
*

E. C.E. C.E.
(*1y 1]¢ )

3| (*1) 41 (*1} 5

Acrylic ester

2
copolymer Tg(°C) -66.7 | -66.7 | ~66.7 | -66.7 | -43.3

2dhesive strength after 24

hours from stuck (mN/25mm) 110 15 330 69 62

Adhesive strength after 1 - ,

week from stuck (mN/25mm) 130 20 045 . 70 64

Rate of increase (%) 18.2 33.3 655.2 1.4 3.7

Removing strength (mN/25mm) | 17g07 850 5320 | 1220 | 14407
Rate of gel content (%) 97.0 | 84.2 | 67.5 | 92.5 | 81.8
Contact angle without ~

plasticizer (°) €2.9 62.9 62.9 66.3

Contact angle ({°) 62.9 56.2 63.0 70.1 68.4

Rat?_ofochange in contact 0 ~10.7 0.7 11.4 3.2
angle (%) .

Adhesivaness @) pe O O A

*1: C. E. =Comparative Example

[00486]

As shown 1in Tables 1 and 2, the adhesive sheets
cbtained in Examples 1 to 3 were excellent in the temporal
 stability of the adhesive strength, the removable property,
and anti-contaminating property to an adherend.

[0C473
(6) Measurement of adhesive strength after heat treatment

An adhesive sheet sample (25 mm x 250 mm} was prepared
by cutting each of the adhesive sheets cbtained in Example 1
and Comparative Example 1, and a surface of a adhesive layer
of the sample was exposed by removing the releasing film
therefrom. The surface of the exposed adhesive layer was
stuck by reciprocating a rubber roller having 2 kg (mass)
once, under the conditions of 23°C-and 50% RH, ¢cn &
trénsparent polyethjlene terephthalate film [manufactured by
Mitsubishi Polyester Film GrbH: PET75T~100G] having the
thickness of 75 um, which had been fixed on a stainless
steel plate with an adhesive double coated tape. The whole
was allowed to stand under the conditions of I50°C and 0% RH
for 30 minutes, and then, under the conditions of 23°C and

50% RH, for 1 hour. Then, in accordance with the method for




11.4 3.2 Adhesiveness 0 x 0 0O A 1: C E.
=Conpar ati ve Exanpl e [ 0046] As shown in
Tables 1 and 2, the adheS|Y )sheets obtained in
Exanples 1 to 3 Were excell ent in the tenporal
stability of the adhesive strength, the renovable
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Although the present invention has been described with
reference to specific embodiments, varicus changes and
modifications cbvious to those skilled in the art are
possible without departing from the scope of the appended

claims.



significantly increased. ' | NDUSTRI AL APPLI CABI LI TY
[ 0048] The adhesi ve sheet according to the

- present invention can be agyantageously used as a
carrier sheet, in particular, a renovable thin film

as a carrier sheet used for a flexible printed
circuit board (FPC) and afoptd cal nenber. Further
t he adhesive sheet according to the present invention
can be wi dely used as a common renovabl e sheet having
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