Z(88 7+ 1 - DESCRIPTION Title of Invention MJ STURE- PROOF | NSULATI NG
MATERI AL 5 Technical Field . [0001] The present invention relates to
a noisture-proof insulating material for an el ectronic conponent, 107788
excellent in workability and quick-drying-property, and to an electronic
conponent insul ation-processed with the noisture-proof insulating nmaterial.
Background Art 15[ 0002] Conventi onal | coating with an insulative

filmhas been carried out for the purpB}E%C P?ﬁQﬁecting a mnet al - exposed

portion such as a packaged circuit board or an el ectrode from noisture,
dust, a corrosive gas .or t Qlike in the step of producing an electronic
instrunment. There aﬁ%iﬁ1 ngi %ﬁﬂ%ﬁﬂq ng, noisture curing and sol vent
dryi ng types of coatMOIETiHiterHRICE, INSUMNTANGaMRyEREALESI n, silicone resin,
styrene block copolymer resin and the |ike have been used, respectively.
25[ 0003] noi sture curing-type coating material is excellent in noisture
resi stance but has theslpricisleditdiat t he protection of the netal of a
circuit or an elg@piyode must be thick due to noisture vapor perneability.
30[ 0004] he ul traviolet curing-type coating nmaterial is w dely used
because of being ablTa Pussair ddvientd heet atiese tand peiiaguesgcerbefit in

productivity. AsAn AP Qfrian Wi W QhebtGuhiiRI=bypBneARti ng material,
a 35uret hane-nodi fied acryl ate conpound derived froma polyolefin polyol
descri betVin P&RI ISR UEhtor ks id ifd ypeosh ByAgke d55ipel paeBeFEBedand

Pat ent Documentti.arflelectdonild@dridehdnt knewlatli@80pl-otBesstienieh the
produci ng an el ectroni c inst includes a repair step in which, when

ument
any defect is 5%%%%949%&?59%&%1qﬁ%ﬁ%ﬁjQﬁaWFF@&léét a coating process with a

nmoi sture-proof insulating material, a conponent in which the defect occurs

is renoved to join %3Q§%50033§ ent again. Since a site in which any defect
occurs i s uncertain Wherr T gﬁ%bnent is rejoined in the repair 10step,

positionlhg durlid®P2jitraviolet irradiation is
Conventionally, coating with an insulative film has
 been carried out for the purpose of protecting a metal-
exposed portion such as a packaged circuit board or an
electrode from moisture, dust, a corrosive gas or the
20 like in the step of producing an electronic instrument.
There are ultraviolet curing, moisture curing and solwvent
drying types of coating materials, in which acrylic
. resin, silicone resin, styrene block copolymer resin and
the like have been used, respectively.
25 [0003]

A moisture curing-type coating material is excellent
in moisture resistance but has the problem that the
protection of the metal of a circuit or an electrode must
be thick due to moisture vapor perﬁeability.

30 [0004] |

The ultraviolet curing-type coating material is
widely used because of being able to be cured in a short
time and being excellent in productivity. As an example
of an ultraviolet curing-type coating material, a

35 urethane-modified acrylate compound derived from a
polyolefin polyol described in Patent Document 1 or a

polycarbonate polyol described in Patent Document 2, or



difficult, so that the solvent drying-type coating material is often used.
[0006] As a conposition for the solvent drying type coating 1l5material, a
conposition conprising a styrene-based thernoplastic elastonmer, a tackifier -
and toluene is disclosed in Patent Docunent,3. However, it is not
environmental |y preferred to use a toxic solvent such as toluene. 20[0007]
Further, a conposition conprising a styrene-based thernoplastic el astoner,
a tackifier, a &% ahEkeouplkmpragent and et hyl cycl ohexane is disclosed in
Pat ent Docunent jgo@sd Patent Docunent 5. However, in a solvent 25contai ning
et hyl cycl ohexane as a mai n conponent, when a solid content concentration is
i ncreased to achi evel B R VRt RYTHYE D FEY 181 GOV Cs dESTTEYPIERTt he
conposi tion becoi@buddgha dhatsve kabidritoh,( Whh sy PRIFLCRIis

perfor mange) is deterio Zatdjg ._Further, increase in the 30anmount of

et hyl cycl Bhexane ot T sk Y HEP ¥4t g1 h S Wads S8 3L 18% REOCERS Wikhi ch
time before tack mbSsippearsSradt raonlanpey adatediad , aEowathponehrutias or

| onger when a fi,lm.thicknes fter drying of around 13Q ktm.is forned.

35G tation List™eh Bl ?E%accﬁ%% r%’docgfﬁemqveg TS Join Pal’éft Docunent 1:

Japanese Lai d- opsnpdatrentadaiol i cadimre No.si2@0A+30868h any deRatenbcbBoegnent
2: Japanese Laifd: t. . | i.cat | . 7- Rat cunent
3: Japanese Lai%g%g%e al %tw%@ﬁ%ﬁ%q’%m%%&%ﬁg@é i1 %ﬂ%af:eﬁfalr
Document 12: Japiieze pas - opeimPaientndubl tirsatiicde tNG.r r2005+£ 126456

Pat ent DocunentypsrJapaness, Laid- apen £ t‘peg& Bl ¢ati0 + 14005- 162986
Summary of | nvention Technical Probl emlc[ﬁOO 9 % ﬁlcg%?esglogg%{%dryi ng type
coating materi dreieript bty Wieh a curing reaction, it is needed to be
capabl e of real [goog) physical properties only by application and drying

t hereof, and, therefore, the no| ecul ar weight of a resin cannot but
i ncrease. 20However 5% e SARRJTHE3PRDILYhE RO A WG ratewiiQY ityPeneraidad to

deteriorate workabdtidy, W tdoriged Lot G dnlier MAlRC W an Wweinghtagkdt he resin.
Al ternatively, en t coati%g%rraterial S i,Ifutedto ge ure workability,
there has been APPra&MRMST oh (A5t HEThid ot RE L FRIFGS25Fi | m af t er

application anddtisylowed sin ephfoatt tod@siitt 3.0 pooeve, stiwr @spneaf .
et or 1 or at ed- oi et FMEARE S A URN T Ly B2 % Rhaeig s Y
di sappears aftetcleneapplication is |ong.

20 - [0007]

Further, a composition comprising a styrene-based
thermoplastic elastomer, a tackifier, a silane coupling
agent and ethylcyclohexane is disclosed in Patent
Document 4 and Patent Document 5. However, in a solvent

25 containing ethylcyclohexane as a main component, when a
solid content concentration is increased to achieve a
quicker-drying property, the viscosity of the composition
becomes high, so that workability (that is, potting
performance) 1is deteriorated. Further, increase.in the

30 amount of ethylcyclohexahe to decrease the viscosity has
caused a situation in which time before tack disappears

at room temperature is arcund 5 minutes or longer when a

. film thickness after drying of around 130 pm is formed.

35 Citation List
Patent Document
[0008]



b

30[,p01.0] In the solvent drying type coating material, shift to a
subsequent step after around 3 m nutes of application thereof is desired.
for pronoting the efficiency of steps, and a quick-drying property is
35demanded. However, since a defect such aszclogging of the top of a
syringe during potting occurs when drying is too quick, an adequate drying
property is needed. _- 4 - Solution to Problem[0011] As a result of
repeating extensive T APTHGHdelr’ slapadsisge [eA6 -2p6Re PAESBE| bed

probl ens, the pp@sedativenOr dowmEhddm|t an excel | ent noi st ur e- pr oof
insulating filmthat qfs Icg;viscosity nd a sufficient solid content
concentration and rédti¥s WGHIE IrvyiTPapEsseley G8Ps8t BRR&A by usi ng an
al i phati c hydr doashiors tli0solent2 dtead 3ge 27 doi | i ng poi nt of 80C or nore and

| ess than.110C as t nai.n .conponent. of _a sol vent ,i;n a solvent drying type
coating material coﬂ%ﬂ?ﬁphéﬁﬁl§$§ﬁéﬁ%¥BE%?@eFﬁbiﬁﬁgrﬁgﬁpc égﬁg omer, and
t he present i nvadtliomtvas thws Zdochripladved. 15[ 0012] That is, the

present invention (lJ..i [, Qur S i sture-proof insulating nmateria
conprising a styrenggigégg ‘%?%%ﬁ?é@tf%*é?ﬁ&ﬁo%&%& gngcEF Fg% and a
sol vent, wher eiFhHeapiarento .catE I @bl i phatic 20hydr ocar bon sol vent

having a boillng poightdilt 8edied ™l AMhess LAIN-LHAL patene The Present

;
invention (I1) is configured as an el ectronic conpone
i nsul ati &%- pr odBssEerahi asiNey A Il &AR%- proof insul ating materi al

according to the 25present invention (I1). [0013] Furthernore, the _
present invention relates to:él to [10] described bel ow. [1] A
noi st ur e- proof i nsul SR Yrdtferirale6ifY i si ng 30a styr ene- based

t her nopl asti ¢ el ast arthniacdlaagkiddieim and a sol vent, wherein the sol vent
contains an a”iﬂﬁ?%f hydrocarbon sol vent having a boiling point of 80C or
nore and | ess tha 10C. [ 2] The noi sture-proof insulating
mat eri al 1accordi ng 3Strocd H ,sofhesrsd ridyhises alywentobtibhhemnaceniainssanot
aliphatic hydrogarHon£QlieMta Mg A0 BY 1% QLehldCed ve ° - Mre

capable of realizing physical properties only by

application and drying thereof, and, therefore, the

molecular weight of a resin cannot but increase.

20 However, the viscosity of the coating material is
rincreased to deteriorate workability with increasing the
molecular weight of the resin. Alternatively, when the
coating material is diluted to secure workability, there
has been apprehension that the thicknéss of the coating

25 film after application and drying is reduced to result in
poor moisture-proof properties, and, furthermore, there
has been a problem that productivity is deteriorated
since time before tack on the surface of a coating film
disappears after the application is long.

30 [0010]

In the solvent drying type coating material, shift
to a subsequent step after around 3 minutes of
. application thereof is desired for promoting the
efficiency of steps, and a quick-drying property is

35 demanded. However, since a defect such as clogging of

the top of a syringe during potting occurs when drying is

too quick, an adequate drying property is needed.



. [ 3] ,The noisture-proof insulating material according to [2], wherein a
wei ght ratio between the aliphatic hydr ocar bon sol vent having a boiling
poi nt of 80C or nore 5and | ess than 110C and the aliphatic hydrocarbon
sol vent having a boiling point of 110C or _ngre and | ess than 140C,
contained in the noi sture-proof insulating material, ranges from50:50 to
95: 5. [4] The noisture-proof insulating material according
10to any of [1] to [3], wherein the aliphatic hydrocarbon solvent having a
boi li ng point of 80CG@1ufPse 8Hdpl&Ssed han 110C i s cycl ohexane and/ or
met hyl cycl ohexa 8 [ 5] The noi sture-proof insulating materi al
according to an@ %?'1{ 2] to [4], wherein the aliphatic hydrocarbon 15sol vent
ha}/i n? 3 boi [ i {19 poi ng of réé,@Qt:%f ”Pe?;ﬁ‘e@@ﬂllé %S;g;éﬁ?thwﬁl%iéah%@i i|ne<'zl>'i_tdél293
sel ecte romthe group consisting, of cjs-1,2-dinethy cl ohexane, cis-1, 3-
di met hyl cycl oheE%ng?fggsUi‘?4‘2‘18?15%?%‘?/?%@%}?%‘1’1&%9@:6%f the present
transi, 2-di rrgt hyhﬁgntoh'exﬁ@@mdt-tms-én ﬁeﬂitémllél%‘d Gyl saheeaisoof )
20t rans-1, 4-di net cycl ohexane and et hyl cycl ohexane. . The
noi st ur e- proof T1Hg Jr%ﬁﬂ% ﬁbf%r?%?ga%%%r%?%gv%%c Hafd R tSdeFf]%]c,le\mer ein
the total anmpunsobidtbentéyt enenbasedait hen nopd astd lci adsast ereeirc katatt tilney
tackifier is 20 4 ercent, ight on {:he t.ot al i ght ,250f the
noi st ur e- pr oof ?%(g%?g¥fnggna %%’%%‘E k?ﬂeu$%f(§lda%n%blul enao lc?ﬁ]é’yé%l(ﬂ%\%:rkftoq s 60
to 80 pedfent byoweeghthatiegweilghiliadipoiet weersdte ost yoeseahasedss
thernopl astic el astoner_and the tackifier, contained in the noisture-proof
i nsul ati ng mat eFPal, 1+ 3ifges gmmein c@upenent; d 08 FRAL dnhpdPeddrBsn
sol vent that isdepnagi ﬂﬁﬂeiBozﬁflﬁn@Drh&Eé'f@aPr&Q{tdﬂﬁLH%td NG et R-Rlseand has
a boiling point gf 80C or pore_and |l ess than 110C is 50 percent by wei ght
or more based ohtHECPLEEFIAnBURAT TRt he? WO RMPIEHNT ridtisEEon hgs
noi st ur e- proof thsslatcogpbbsesdal has 35a viscosity of 1.5 Pa.s or |ess at
25C. - ? - 01%\%] The noi sture-proof insulating material according to
any of [ ]5 to [é? erein the styrene-based thernoplastic elastonmer is at
| east one sel ected fThatthe, gthepepronsnist imgeofict ytBnetdutadiienada eok
copol yner 5el as r -kS : opo el.ast oner,
styrene- et hyl engel%%ﬁg%% Igfg%t %@%@?%%%lrlé)grﬁé %lnal‘e]%”%#lm&j lll%slnéma
st yr ene- et hyl eneéfpropyteascd| bekroopbi yhee @lastamer, a tackifigjr Brel a
oI Stur e- pr oof sopYbat NGnSRLEA! Bho ALEL NG AR AN Ofn [l it d ], wherein
a content of a structural 10unit derived fromstyrene cont |ned1' In the
styrene- Bsed thednephaboincselashbneavisgld hol Bheearaient <f 8®Cgbtr based
on the total anpunt of tﬂe Stﬁﬁ - based t hernopl astic el astoner.
[9] The moi st ur& Proofsi hedfa mat eri al according 15to any of [1] to.
[8], wherein the tackhé&ipressna peteot oo bEBed ¢ esinf t@okdd iy .an

[ 10] An el ectropi e insul ation-processed by usi t he
noi st ur e- pr oof ?%‘g%fg??% Er;]r(txgl %?ﬁ%%l@alc%%?g?wgoq Fany" o ec% rll% 5Ty
moisture-proof insulating material according to the

25 present invention (I).
[0013]

Furthermore, the present invention relates to [1] to
[10] described below.

[1] A moisture-proof insulating material comprising
30 a styrene-based thermoplastic elastomer, a tackifier and

a solvent, wherein the solvent contains an aliphatic
hydrocarbon solvent having a boiling point of 80°C or more
and less than 110°C.

(2] The moisture-proof insulating material according

35 to [1], wherein the solvent further contains an aliphatic

hydrocarbon solvent having a boiling point of 110°C or



Advant ageous Effects of Invention [0014] The noi st ur e- proof
insulating material according to the present invention (1) has | ow
viscosity and a 25sufficient solid content concentrati-on and is excellent
in workability, adhesiveness to a base mategi al, noisture proofness and
insulation reliability; and a highly noisture-proof and

i nsul ati on-protected el ectroni c conponent can be obtai ned by

coati ng- processadrei ahdt hes30nbast L4@2r oof insul ating material.

De i pti f Enbodi , T j . i i i ficall
dosar bed 3sbel ow 07 P o OrRte Ifa Pt PERT AR ¥ 3y R cila Y

“according to thEoptésenthénsimt & ome{ghti satdesdrétperhn they aliphaticThe

present inventi i onf i gur as. the i sture-pr.oqQf i lLat i ng

mat erial conpri fs??%%%lal‘é g’,‘?e%éi%%%ggh?ﬁb?%%[%%ﬁ?%WQ%{%@%E%J ?a%i fP&e
and a sol gent, whereesstiigasol Ve LRNt@E NS 1aRhAkiRhALHe cBYEReaaEBRent
5sol vent having a boiling point of 80C or nore and | ess than 110C. [0016]

"Ther nopl asti c BRusRGnRrPoHbsRey i Betnhepti hl S @rpsloyseandodpsanthehat fl ows
by heating to bg,adle (9, %n]eods%tt}LecCﬁ[eeq?otio Rkl %%-ﬁ%r (:)L%%%iia‘@gnsi mlar to
pla

that in the casé of ‘an ordimary er noplastic a as a roper?y exhi biting
rubber el asticingté¢rhal, i sangégniforcand: &0 ast i &5 r%ecovery) at room

Ther mopl ast i c 156 at ohert® SRR Pt faf BRI g B glecoraing
Physi coch@ni cal t®i @8y opfir 11 Fre st3 Edi wheneirrithst 4 lsiqe t imubiyidsissd diyorkogy o
Chosakai Publ i shi . , enber 20, .2003.,{.0017] 20Furthe
"styrene-based %fé]g?r%glgasﬁlgge ?;cg%)%rrlg l%I%isr%:tri goa(Lgr gfnmﬁggngng Less

t her nopl asti ¢ ethshobeg°dhald ngyEl HdHdIRIG /o edRilved1bhegngkyrene in a
nmol ecul ar structure. %EO@?A 25The styrene-based thernopl ast.ic el ast oner
o] i “Ef’gt

[ Q1P B F AP hae £ r A R H iR S0 A h @ e sEmY

used in the noisture-
invention (1) isoexcelb&nf{2] ntoo(41 ureheesist@ne e anthdtisulatdr@tarbon

reliabili . Exanpl es of the styrene- based thernopl astic el astoner ma
i ncl ude g%zrenegngent havrng aybofling point of 1f%°C or more and lessy

than 140°C is at least one selected from the group

consisting of cis-1,2-dimethylcyclohexane, cis-1,3-

dimethylcyclohexane, cis-1,4-dimethylcyclohexane, trans-

1,2-dimethylcyclohexane, trans-1,3-dimethylcyclohexane,
20 trans-1,4-dimethylcyclohexane and ethylcyclohexane.

[6] The moisture-proof insulating material according
to any of [1] to [5], wherein the total amcunt of the
styrene—based thermoplastic elastomer and the tackifier
is 20 to 40 percent by weight based on the total weight

25 of the moisture-proof insulating material; the total
amount of the solvent is 60 to 80 percent by weight; the
weight ratio between the styrene-based thermoplastic
elastomer and the tackifier, contained in the moisture-
proof insulating material, ranges from 2:1 to 10:1; the

30 aliphatic hydrocarbon solvent that is contained in the

molsture-proof insulating material and has a boiling
point of 80°C or more and less than 110°C is 50 percent by
weight or more based on the total amount of the solvent;
and, further, the moisture-proof insulating material has

35 a viscosity of 1.5 Pa‘'s or less at 25°C.



30but adi ene bl ock copol ymer el astonmer, styrene-isoprene bl ock copol yner

el ast omer, st yr ene- et hyl ene/ but yl ene bI ock copol yner el astoner,

styrene- ethylene/propylene bl ock copol yner el astoner, and the i ke.
Commercial |y avail abl e products of such a_sgyrene- based t her nopl astic
35el astoner include 01101, 01102, D1155, DKX405, DKX410, 010X415, 01192,
01161, 01171, G1652 and GL730 (the above are manufactured by Kraton
Per f or mance Pol ymer s[7] nEh¢ ; mo THRPRENE ¢¢ e gi istwekadd g addearie)l ACCTURRRENE

(registered tragenmrk)o42p; ) TREP, E‘M@gélsﬁ' grgd 4y ALk 126S, Tuftec
(registered trademark) H1141, Tuftet (registered trademark) 111041, Tuftec

(registered tradRPErRYLEABYS S BT ebS (Flegistwr evna madasded) THPO5ENE he

above are nanuf@mwe@loxbyléeﬁm Keset y £ 6l £ 1 k)loca@d:og&q hicke. They
may be us n‘gi%/%’%‘ffﬁl n conbi nati pn of two or nore kinds g 10The
the

cont ent o Fhl YIS VR SR DM QS &P Homes ﬁ"éd‘sl ﬁmteﬁe

styrene- based t@eympd;aétmgzlem@;smwtem@ Mcﬂﬂerc&mdﬂyﬁéﬂ @19G thekseRihdy

wei ght, nore preferabl tlth‘éi 4%#) nt 2?’1 further preferably 19

to 43 percent by %‘?%‘hte e et‘bec Lﬁﬂpodf MEL e 2SPPEHe- based

t her mopl asti c el ast ob®&f . TtTélen@ja.sslamé ~preoht Biuloft e retvaidialr alccetiding

derived fromstyre copt he st rene- bas d the pI stic el astoner
Yo e eELF e T o QA st g S el

of less than 15 perc ase
styrene- bsed theihoptatred H%tmemwamﬂnecﬂmm tpmorstwteexee@ras@‘d the

elastoner and |endntoPI el 1L edha SUAdery s LT LA f@teit%h%erce“t

by wei ght based on t total anoun e styrene- ase IFastic
el ast omer causdR2¥d eitlebley tokal haneubbert d?ftﬁ)esﬂmrem‘e—tm@eell astomer to

di sappear and atﬁ@fyggﬁgysgpcb@l@%mép 25noi st ure-proof performance and is
not preferred. NO20] The tackifier as used herein is a substance that

is blended in a pol yh%]r EoprpeRht urepr eeeht e Wha tali e madegier. ReForg imebber

el alsltl Ci wi toltb@ve@h@n%ﬁdhﬁﬁ'@@hﬁ@f U?ﬁﬂﬁ%@éﬁn%tt%ﬁjﬂlfﬂl@rdrl@ a@ much .
smal | er ol ecul ar t than that. of the polymer conpound represented by
an el astomer, % %Jeg HPTHR S oSt dE "i‘?lkjaﬁlecﬂyl gomer region with a .

mol ecul ar wei ght of BEVEI Ah étlmdttﬁﬁislct comguaiaalt tlhmtﬂaartd%n—@ﬁ@dé@%efdﬁ%y
property of not eljr’n b|t|n 35rubber e siici t% in a ass state per se at

usi Qlgturepr PHE YRS | erata&etat‘:&l Grgad&d

roomtenperature
resin tackifierana d)ér bbhetdz)aB%bI resin tackifier, a rosin-based resin
tackifiepy a coumarone-indene resin tackifier, a styrene-based resin
tackifier or the like may be generally used. 5[0022] Such

petrol eum based resifVackideers Fhteae of iphatritciquet rol eum resins,
aromatic petrol pygagpsins, aliphatic-aronatic copol ymer-based pet roI eum
resins, alicyclic petroleumresins, dicyclopentadiene resins and 10nodified
products such as hydFeganat el pe oeRrees peegtinarie teyritetics quetingl diom

resins may be %@%@s@ﬂit Convbasesh [PP2H-s Sush derpane-pased Fesin

tacki fi erzg inclu P- ne
su fic ent solid content concentration and is excellent

in workability, adhesiveness to a base material, moisture
proofness and insulation reliability; and a highly
moisture-proof and insulation-protected electronic
component can be obtained by coating-processed with the

30 moisture-proof insulating material.

Pescription of Embodiments
. [0015]

_ The present invention is specifically described
35 below.

First, the moisture-proof insulating material

according to the present invention (I) is described.



1presins, a-pinene resins, terpene-phenol resins, aromatic nodified terpene
resins, hydrogenated terpene resins and the like. The ngjority of these

t erpene-based resins are resins that do not have any polar group. [0024]
20Such rosin-based resin tackifiers includeyrgsins such as gumrosin, tall
oil rosin and wood rosin; nodified rosins such as hydrogenated rosins,

di sproportionated rosins, polynerized rosins and malleinized rosins; rosin
esters such as rosi nTigeyeeesdnt 25nesnieion Mdricyanatiddiumssi mseshers and

hydr ogenat ed r ogi L yce S i t ke, Eﬂﬁﬁg Qs nN- r.esi ns
have a pol ar g?%%g?g?%%2%f$%$&$£%§¥ééiyﬁeéﬁﬁ%%%fgf:L e 6%??%%é%%§%%g§d
resi n 30t acki f i er3ednbheHeoR ke plelfe- phavonesi M ttaKiifias ande apseflaensd.

The petrol eum rggéRet RCKhE | 86 Bvane ot els PIefLIT®thtic hydrb@s®on
tackifiers may be used each alone or in conbination of twd or nore kinds.

35[ 0026] ° Forvene haviny afbealling epelvased 8Her pwphasei endl Assoner
and a tackifier_whic bl ended, the total - 10 - anount of the

styrene- based tE%?%Dg}gi ic elastoner and the tackifier which are bl ended

is 20 to 40 percediéby wei ght, preferably 23 to 35 percent by weight,
further preferably 2 ent I ght , d. on .t he .t ot.al _Swei ght
5Tﬁ8r§$%?§%glg PXst m&@%é% %ﬁﬁ?ﬁﬁﬁlﬂereln 53

of the noi sture-proof insu i materi al. anount™ of the
styrene- based thel gl astipoehdstlomer £ howds tie eedkifg dro Wi el lar & cblbended

is less glan 205p85 Sﬁédbyomﬁ59@£n&§§ﬁgc8 i §fﬁ%§aﬂwﬂéﬂghég:i%h%he

moi st ure-proof insulating materi al e thicknhess 10a coating nmaterial -
becones snall, @RdesOffaeiehdlnplyttherpepbispbroperd s andHonemtst rengt h

may not be obt a@aﬁﬁﬂbiEﬂﬁéhﬁtﬁlﬂﬁéﬁeﬁa§9l&9t3ﬁ0m}%[\$ conceddatiQmd s
decreased to prolong. tine before tack on the surface of the coating film
di sappear s afte?léﬁgiFCE??%ﬁ?rgb FhatoeBprYRRET WS A IS S

- Further, in thetgaseoofatbeqtotal pedount "of1 theost ynenendiased ither nopl astic
el ast oner, .and tEf tgckifLer, wﬂigg?are bhgnded, of re(ﬁgan 40 percent by

wei ght bdSed on"{RARCPBEEI " wefyhtd ofY t hR® o Ub L & Dr FH<ui™ i ng material ,
the viscosity ofPhyhéc@bheaicay Dhtefoahrpechimest M@t ton f eRilddt IIsspegr

wor kabi lity, ho pl.icatiQn nay b ifficult,.and yringe may be’
cl ogged during %@??%ﬁgﬁygg %?%%%n@%??a%%_l f%%f{)tsﬁélrb%sceo i’s Iﬁtoqs‘ ‘preferred.

[ 0027] 25The bl badéemgeraZfp befdeen the styrene-based thernoplastic :
el ast oner and t@goigfkifier is, by weight ratio, in the range of 2:1 to

10:1, preferably 1n the range of 2.5:1 to 9.5:1, further preferably in the
range of 28:1 to 9: 1. FBOFherhe" shigeent -phased| drefitep Fam ti - etamtamertie

styrene- based tB@éBPPlB@étbérélﬁsﬁﬁé’é@é anehd Aot Acki {4 e%rla;étd}igxe Hagaglégl%: 1

by weight ratio, a sufficient adhesion function may no e able t

realized, so tha8frEREUEASeUREL nEer pYeflef Fel. SUFSMRIIN |3 NN G@HSE of t he
bl endi ng 35 ratteubetween the styrene-based thernoplastic el astonmer and
the tackifier oE higf than 2:1 by weight ratio, the tensile (breaking)
strength of a fitP ter application

25 The styrene-based thermoplastic elastomer used in

the moisture-proof insulating material according to the
present invention (I) is excellent in moisture resistance
and insulation reliability. Examples of the styrene-
based thermoplastic elastomer may include styrene-

30 butadiene block copolymer elastomer, styrene-isoprene
block copolymer elastomer, styrene-ethylene/butylene
block copolymer elastdmer, styrene-ethylene/propylene
Block copolymer elastomer, and the like. Commercially
available products of such a styrene-based thermoplastic

35 elastomer include D1101, D1102, D1155, DKX405, DKX410,
DKX415, D119%2, pliel, bll71, G1652 and G1730 (the above

are manufactured by Kraton Performance Polymers, Inc.);



apd drying may be significantly decreased. As a result, when a

noi sture-proof insulating filmis torn off and renoved during the repair
step where a conponent in which a defect occurs is renoved to join a new -
conponent again, 5the noisture-proof insuLaging filmmy be cut to be
unable to be renoved as one film so that the case is not preferred. [0028]
The noi sture-proof insulating material according to 10the present invention

(1) conprises aSVERRENEI spensabtecd onpairmiribn Zal iPHERENEhydegdatisaed
sol vent having grheihdg) PoD! BIrSENeT (MY &add 85 dRaRK}18Sed,n the

present specification, unless otherw se specified, the boiling point refers

to a boiling pofnitet (reghospreditradpradourtell4l, Tufesndiregist emes

al i phati c hydr ogasdéia 5] Vigns 4 DAVIRG: @ bpidd N BRIt 1 GfdBRE KT HTOUS AR

| ess than.110C Y i ncl ude, n-he Ciane boi |ing _point of 98.4C), cycl ohexane
(boi ling Point bf %%‘?7&5?%%‘%%#? Yt (B33 igPEopHovE 6+€101. 10) and
thefl i ked Anongrniﬂﬂfmcmﬁé@rhsjﬁdqﬁlei CW@é@h?)@é’iﬁcﬁl@ rrt]miﬂpayl)ey@h@hamn?. Most
preferred is nme cycl.ohexane., [0029] Preferably, the. noisture- 0

ot at ng. mat b 1T~ SEHECt HRgT o570 FHELRh(H MBI eIy Sr P dno
conprises an alephetre himd®car bon sol vent -having a boiling point of 110C
or nore and Iesgoﬁf@? 140C. Exanpl es of the aliphatic hydrocarbon

sol vent havi ng oll1ing point of 110C or nore and | ess than 140C may

30i ncl udéOn- oct ane (Dot | ¢omteot nef of hd 28t AE)LumEls-uniz- ddinistekly Ifayal ohexane
(boiling point 7 Sz, 3= i 1 hhexa (bal i .poi nt of
120.1C), cis-1, %y%%?n%t y?%%%‘?%%e%an%%%%%%ecpm nt gc?le %.%8)%,%1% ans-1, 2-
di met hyl cycl ohekbwet ¢mor | 1 e poteraloty 103.40)50 meyment, 3y weight, more

35di net hyl cycl obexpoesk Pei | ¢ ng, poi : n 3 -

di met hyl cycl ohgﬁgane (bo?fi ng poi% r%?p%%%@% Qeeﬁ%@tﬁc%u#gﬁgfar?ﬁ&ﬁaﬁlﬁg
poi nt of 132C) LNhdER He® IPKECeHhong THEIht prFwed &dl ghe total amount of

ci siigjsm&t Ey?}@gc::g@pﬁe(h maﬁé@_%%ﬁ%ﬁ%Wilﬁ%méﬂw hle., The case ffBa
ci s- 1, 4-di nethyl cycl ohexan trans- 1, 2- di met hyl cycl ohexane, trans-1, 3-
di met hyl cycl oheSaNeS™t r& sﬁﬁ? 4§%¥%tf‘ﬁ§ﬁ]cwjoth«§%aﬂeve§ncfré¥1hﬂtc¥)¥@ln§nexane,
and et hyl cycl ohecabeinsd nbhst tips ef ey @tk + v oah sitdemnatples tdfc avaisitalidr e

having a bor [f ng” 5o Tabr T B0 By Hbrey aft 9'0s 45eth 1 OCard tehe S Bfat o
hydr ocar bon sol ¥&nthéavi nere borsengt ipormip lofs k0@ lers tioeer arg lressiltthan
140C canjype used,toget hegy, o SUGH <§P|’&’ﬁé‘télziep&énl[@ne’arIcPriseﬁlaorEplp%’eferred.‘
Further, the case of more than 50 percent by weight based
on the total amount of the styrene-based thermoplastic
elastomer causes a tendency for the rubber property of
the elastomer to disappear and a tendency to be poor in
25 moisture-proof performance and is not preferred.
[0020]

The tackifier as used herein is a substance that is
blended in a polymer compound, represented by an
elastomer having rubber elasticity, to have an adhesion

30 function. The tackifier has a much smaller molecular
- weight than that of the polymer compound represented by
an elastomer, is generally a compound in an oligomer
regjon with a molecular weight of several hundreds to
several thousands, and has the property of not exhibiting
35 rubber elasticity in a glass state pér se at room

temperature.
[0021]



15hydrocarbon sol vents having an alicyclic structure such as
decahydronaphthalene acetate ester-based sol vents such as n-propyl
acetate, n-butyl acetate, isobutyl acetate, t-butyl acetate, isopropyl
acetate and ethyl acetate; ether-based solLvgnts such as ethyl ene glycol
20di met hyl et her, ethylene glycol diethyl ether, ethylene glycol nonoethyl
et her, propylene glycol dinmethyl ether and propylene gl ycol nononet hyl

et her; al cohol - based®$othventackiutiens ®tpeinstleun-pegsanalesand tacpidpenol ;

ket one- based SO&V@@%ﬁéﬁ%ﬂ%ﬁégﬂj%%%{ﬁﬁ%aéﬁaﬁygx:eth&bé%%K%%%%@ @gglgethyl

i sobut yl ketone petr ol eum napht ha; and I n consideration of a
dryi ng proper t y-amt bt kalt | FRYmakRIEs - Fubma afsdratt@ckidderwi adséygene-

condi tions aftesasde 2ppin caddion: ofr the vyl Q:[lq{eelr%ep(ye ijase-athpouakerial ,
a boiling p0|nt9é§%£?5|rably 140C or 30l ess; specifically, acetate

est er- bas&d sol such as n-butyl acetate, isobutyl acetate, t-butyl

acetate, isopropyl a@mmtpetmrwma@ﬁ@dermdl e d@le rac ehatiadar e
acet ate and

referred, and n;pr.0 acetate, isobutyl acetat.e, I ,

oty Cacer ot S RatPYhe rect A fawt Do SO Sire et RO ReBF A

sol vent cont ai nehipltdiei c~ aﬁdmatfﬂ|¢ﬂpﬁ1ymdnﬂhayﬁﬂﬂpmtnmﬂem@nmehambmg a

boilin oi nt 8 ess than 10C |s ref a 60 to

percemg:J Ey wei g%u 19&1’{0 eraqfIlll 1pcé{r cEnt elor'b C@@n&htyfesflﬂltst ﬁ@%

preferablQ 70 tmodﬁfp@dqemmdmgtWWﬂ@ﬁn aiﬂh&ﬂﬂbgﬂmﬁﬂﬁﬁlpﬁQdUONSIghEr@bfthe

noi st ur e- pr oof it A i.c ,ocar bon
'i‘ u.% Eﬂ]@tf@ éﬂf&)s%%beréﬁnes (Ha dril1 S%Q%Edlfg 9:9

sol vent having a boiling p0| nore a ess than Cto al

solvents is prePagethly 50 to 100 percent by wei ght. 10Further, when the
al i phatic hydroggg®on sol vent having a boiling point of 110C or nore and
| ess than 140C is used together, its rate to the total anmount of all the
sol vents of the aIip%@@hci¢m@ﬂmnxbaﬁmmisnéamﬂntackifieIShammdgda Beplinege

poi nt of .80C or_nore and |less than 110C 15and th phati,c hydrocarbon
sol vent havi ng B°BHdiT1 n§ PoiTe of 11T of s f}oe}ssretsﬁé?ﬁ 14GEMeg 1

preferably 60 troodDfi¢eericentey mesght, HE03enten tthepalnephatias and
hydr ocar bon sol t in 1 i,nt of ,80C or nore and l.ess _than
110C and the al 1?“/1?) %?@é’hyglr‘}g%gg‘%ﬁéh chf]tt YA r;cer & D6 Haﬁ&‘%&ieﬁﬁn&f affoc
or nmore and | esseshas QHARC @eﬁ@isdda‘t@gmxherqlatmeyrbjmdl ng ratio thereof
is, by weight ragpggyin the range of 50:50 to 95:5, preferably 65:35 to

95: 5. Wen the 5b|end|ng ratio of the aliphatic hydrocarbon sol vent
20 Such rosin-based resin tackifiers include rosins

such as gum rosin, tall oil rosin and wood rosin;
modified rosins such as hydrogenated rosins,
disproportionated rosins, polymerized rosins and
malleinized rosins; rosin esters such as rosin glycerol
25 esters, hydrogenated rosin esters and hydrogenated rosin
glycerol esters; and the like. These rosin-based resins
have a polar group.
[0025]
Among these tackifiers, the petroleum-based resin
30 tackifiers and the terpene-based resin tackifiers are
preferred. The petroleum resin tackifiers are further
preferred.
These tackifiers may be used each alone or in
combination of two or more kinds.
35 [0026]
For the amount of a styrene-based thermoplastic

elastomer and a tackifier which are blended, the total



having a boiling point of 80C or nore and |less than 110C and the aliphatic
hydr ocar bon sol vent having a boiling point of 110C or nore and | ess than
140C is, by weight ratio, less than 50:50, tinme before tack on the surface
300f a coating filmdisappear after havingigpplied the noisture-proof
insulating material may be long. In the case where the blending ratio of
the aliphatic .- hydrocarbon sol vent having a boiling point of 80C or nore
and | ess than BEMQmEng it Fdrealsityvgniec baypddotheonpd ebtent e 3shbwiey andoi | i ng

point of 110C Gidmgand Jre5% iidieRre b%naea‘k@@ b9, tgytlwefg@géeﬁ@tﬂ)?’ or e

than 95:5, drying may becone excessively quick to cause th ringe of the
di spenser to béediddgedrai@raldyatdndd iBquprgrecenhaby weiphgi nEsstiden a

conposi tion hagpAdie A eeneentyatjcen el 1 %xgﬁ@e- Based theropiaskic
el astomer, so that the case is not preferred. [0033] , In
accor dance wi t WK trsifs tilee Mo S Henanosti dgshapéingl Matebiaing WaeRhe

pr esemI i nvegg Igme (tJo)t,aflt taalgﬁel\tilago%ihtey S(tfyr:'eh@—ﬁﬁisétduI{:ﬁe@?@@i%%ﬂﬁ?‘%' fit ipng

mat eri al at is prefera . 's .or ss, nore preferably. 1. a's or
less. further SroRbeRsn ancy P Faskifdes Whichne teal hHER oL f hbe95 scosi 1 y
of the noi st ur ehanoef0 iprsweaiti by matiehitalbasdkd2be thehigbel w#baghd.SfPa's,
in 15 consideration of the pressure of a.dispenser en it,is | ied,. the
pressure when i 119 SOASMEET RS Thddstt T d0ongheeiAde oo khigkRrap G

appl i ed Ui ng tehedditdpenserternitali Heicomes tsed Ll oeansgpseddiogeott after the

appl i cation whep, {16, ISz Il Jinsul bl 09 MRLECLAL L SnapPhLed By 20t he
di spenser, and, as a reéﬁlt, here i's apprehénsi on Fat 't S°f hi'@knéSs after
dryi ng becones daked Hegh.geFuridre nveaded 2 Fled idasenitenhotopreferattion] 0634]
Viscosity descrihed i i Susi DV- P

vi sconeter smal | sar?p%%g_}eécd%a?t%gﬁlo%yo&gp%ﬁ%%g%?go?ggé %él gges%jkg%?e b8

manuf act ur ed byFIBr seRfGiAIYd g Fdscipmgarsbetfaesr pepliragionat spsthahd a

rotationgd Spegﬁ_id@fuc%g\fi&'? Q0% Rhddie marshdie- Rhoehei BgYLabENGhe
mat erial according to the present invention (1), an additive such as a
| evel i ng agent{t%ﬁ%laﬁWF¥6ﬁhfﬁbtﬁﬁéﬁﬁyrﬁﬁeéﬁﬁﬁ8ﬁiHP?FW@péaéﬁ%F alesrerrhg
agent or a silanel eoupltangidgent, Ry dke aopt bovakky, usedmo3s[ OR3R] 4he
matori al havi ng THETURGL 5r B TSROy e FPEReT FRASBRoBbr EPSof the
surface of a coatiisigudfedpmdof dadivigtiing Speeirfiadal ke aipobyethestnodefied
copol yiet & potyatel SRRy SRR OB, e nd "cBRyher  an
ar al kyl - nodi f i etmiethiyilidlvky Ihsologsinconsneppdpolyien and bhedhifkécwhy, be
used. They may hgy USed SR %ad Y QYRR ndf b ing by a

dispenser, so that the case is not preferred.

[0027]

25 The blending ratio between the styrene-based
thermoplastic elastomer and the tackifier is, by weight
ratic, in the range of 2:1 to 10:1, preferably in the
range of 2.5:1 to 9.5:1, further preferably in the range
of 3:1 to 9:1.

30 In the case of the blending tatio between the
styrene-based thermoplastic elastomer and the tackifier
of more than 10:1 by weight ratio, a sufficient adhesion
function may not be able to be realized, so that the case
is not preferred. Further, in the case of the blending

35 ratio between the styrene-based thermoplastic elastomer
and the tackifier of less than 2:1 by weight ratio, the

tensile (breaking) strength of a film after application



or nore kinds. Based on 100 parts by weight of the 10noi sture-proof
insulating material according to the present invention (l), 0.01 to 3 parts
by wei ght may be added. In the case of less than 0.01 part by weight, the
effect of adding the |eveling agent may not,pe realized. Further, in the
case of nore than 3 parts by weight, the 15surface of the coating film may
be sticky or an insulating characteristic may be deteriorated depending on
the kind of thedR@veryhgd agewnt basedoni fosytly TecragaddbanmAry caagesulits not
particularly |ighégds : . j t4 for Vi r.4 educi ng
afio 20 QRE-BSobE i&h@%uiitﬁl@gc # 0 O ptedz%_r MVIG And

bubbl es that are generated or remain n the Mol sture- atin

materi al accor dF#BCYe t Herpreskhe reweht i oveR IWhere gphpigmmpnesiicin whic
ant i f oani ng- ageat e fisgel bBchhg MBI SEMERRI T d s Ul AtdnG IR RHA a%%q%,di ng
to the 25present. i nventjon (I?: i ncl ude_ known “ant i f oam_ng agtgnts such as
silicone-Based bifsTO+FLdTFrREeBht B AL Hhpokiik d1ah A Cirth &8y IMec

aci d-based conpousidse POl yduiadbeae- Hasete commeunds Bt agrt WRe is not

di ol - based conpounﬁs. S{geci fic exanpl es thereof may include, e.g.,

30si | i cone- based*&htT¥%4ni ng agents such as BYK-077 (manufactured by BYK
Japan KK), SN-DE®@2®&Er 470 (rmanufactured by San Nopco Limited), TSA750S
(manuf actured by M ive. Perfor ce Material s Japan LLC). and Silicone
G| SH 203 (manuf actnﬁllr?éédﬁ{ %%/gﬁ%%vgéfﬁ?ﬁgl%ﬁoartaﬁpwﬁﬁ_lil&‘!j) AGYE o

pol yner - Bdsed abhéfpaesegt agenestsoeh(hs Qappol 8N 348 (rmaimufisgtenrsadh ey San

No Limted), 4 t - Limted),
Dappo SN 365, { KERF LT or o b o Kapn Tl AT LR e B SRR O30 E

(manuf act ured byoKusngopoiwheof cBl¥, dit diore acel Yleane tdaal 1hased In the

anti f oam ng age h Sur fynol DF- 110D (manuf act ured hy..Ni ssin

Cheni cal 5 ndus?%%s%gg, Sﬁ%%%gl%%gl%rﬁ’rf1%%?S%ﬁr@%]iwﬁasneufsfcetcﬁféﬁcgy S si n
Cheni cal | ndustk9iCong potn); réfeansipe-zomalmagsilti cond- kasedpheric

ant i foam'lg,g agelP}-ﬁSéﬁ'f%- as FA-630 (manufactured by Shin-Etsu Chem cal Co.,
Ltd.); and the Ti1ke. They may be used singly or in conbination of two 10or

nmore ki nds. Based ohEiitﬁﬂOpb%ﬁit@f byheed hphatie Hey dintsturan mraoferitndulvatniong

mat eri al accordi . 1 he e } tJ )., 0,001 5 tSs by wei ght
may be usually %3%%%&]]['% ?(ﬁieggag% %(?%Iee%sﬂs%}%ﬁ%n aﬁlfjofeﬁ'gr %889 \%i:bgitrflg}t’he
ef fect of addi ngnthedant+hioptang agehlimpypdinotobery erlizedyckdhthahe i N
t he case of rmr?btha,n 5 parts Cl))g é/ei%)ht, the surface of the coating film

har a

may be sticky ofP@hlipgubainhg ? altQri et yigycdeohgereei dbatédrdependi ng

on the kijpd of bbenanbt!eam 1g:agant efeds ikl 0938hg them, SUER coLAY 09,
agents include known I norganic pi gnents, organic pi gmsnts,' rgani c Syes
the like, and e@¥#lpRewiendenddepehul aycbrhexalesi r b olrore faonmd Ars

oi | -sol ubl e dyepntsnhpi&felsgdxasct he coloring agent 25used in the

noi st ur e- pr oof ; gﬁatl ng material according to the present invention (1),
and specific ex ﬁé 5 thereof may include, e.g., OL BLACK860 (nmanufactured
by Orient Chenical |pgyséraesyCothe Lhdistufdlp BLACK 803 {tmay faaidried by
Oient mcal _Industries Co., Ltd.), 30OL BLUE 2N (manufactured by

Ori ent ni cal a‘fﬁﬁﬁé’f?‘?e‘éo chheé IE’E%?%{W OV BHUIPT5 300 I ntHUER R HE S i ent

Chem cal an aliphatic hydrocarbon solvent having a boiling point

and

of 110°C or more and less than 140°C.
Examples of the aliphatic hydrocarbon solwvent having
a boiling point of 110°C or more and less than 140°C may
30 include n-octane (boiling point of 125.7°C), cis-1,2-
dimethylcyclohexane (boiling point of 129.7°C), cis-1,3-
dimethylcyclohexane (boiling point of 120.1°C), cis-1, 4-
dimethylcyclohexane (boiling point of 124.3°C), trans-1,2- .
dimethylcyciohexane (boiling point of 123.4°C), trans-1,3-
35 dimethylcyclohexane (boiling point of 124.5°C}, trans-1,4-



I,ndust,ries Co., Ltd.), SOT Black (manufactured by Hodogaya Chem cal Co.,
Ltd:) and the Iike. They may be used singly or in conbination of two or
nore kinds. 35Based on 100 parts by weight of the noisture-proof insulating
material according to the present invention,(l), 0.01 to 5 parts by wei ght
may be usually added as - 17 - the anmpunt of these added dyes. [0039]

When it is needed to suppress oxidative degradation of the npisture-proof

i nsul ati ng mat eﬁirmét@dmydﬂid?geﬁ@éthﬁ;ﬂ{}i&ﬁge@ioiimv?m 11Q9 . @PQ) {:md ] .
di scol oration thereof during heating, the antioxidizing agent may be use
and is preferre%?hylcycw?ﬁ?élean&h%g'ild}gziw%gﬁt ,13\R1ﬁ¢gha’i1§ e Yixe.

particularly limidreg @fed, 0NrXeriled 2@ GAEAuUNd Nawicng1L0thshaghhan of
preventing the heat gft rioration and discol oration of "the noisture-proof

i nsul ati ng mat €3 ratc Y 4 P pradenC isnleAriddAethy L 6L oBREApEe, a
phenol i ¢ &nti oxihzd+1g Bgeinte Oy Ide IdHexamy, heawsed., 3Exanpl es of the

prenol <, ot O EuA QAL I SETY SbeD ORI 8l @ (1
(H3C)3CH3) 3 (OGOABflcyclohexane, and ethylcyclohexane is most preferred
in consideration of availability.
[0030]
10 Also, a solvent other than the aliphatic hydrocarbon
‘solvent having a boiling point of 80°C or more and less
than 110°C and the aliphatic hydrocarbon solvent having a

boiling point of 110°C or more and less than 140°C can be
used together. Such solvents include, for example,

15 hydrocérbon solvents having an alicyclic structure such
as decahydronaphthalene; acetate ester-based solvents
such as n-propyl acetate, n—butyl acetate, isobutyl
acetate, t-butyl acetate, isopropyl acetate and ethyl
acetate; ether-based solvents such as ethylene glycol

20 dimethyl ether, ethylene glycol diethyl ether, ethylene

‘ glycol monoethyl ether, propylene glycol dimethyl ether
and propylene glycol monomethyl ether; alcohol-based
solvents such as ethanol, l-propanol and 2-propanol;
ketone-based solvents such as acetone, methyl ethyl

25 ketone and methyl isobutyl ketone; petroleum naphtha; and
the like. 1In consideration of a drying property and
workability under room temperature and windless
conditions after the application of the moisture-proof
insulating material, a boiling point is desirably 140°C or

30 less; specifically, acetate ester-based solvents such as
n-butyl acetate, isobutyl acetate, t-butyl acetate,
isopropyl acetate, ethyl acetate and n-propyl acetate are
preferred, and n-propyl acetate, isobutyl acetate, t-
butyl acetate and n-butyl acetate are further preferred.

35 [0031]

The total amount of a solvent containing the
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[0045] CH'COOC, Jin(0) [0046] [0047] - 20 -
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aliphatic hydrocarbon solvent having a boiling point of
80°C or more and less than 110°C is preferably 60 to 80
percent by weight, more preferably 67 to 77 percent by
weight, further preferably 70 to 75 percent by weight,
based on the total weight of the moisture-proof |
insulating material.

The rate of the aliphatic hydrocarbon solvent having
a boiling point of 80°C or more and less than 110°C to all
solvents is preferably 50 to 100 percent by weight.

Further, when the aliphatic hydrocarbon solvent

having a boiling point of 110°C or more and less than

140°C is used together, its rate to the total amount of
all the solvents of the aliphatic hydrocarbon solvent
having a boiling point of 80°C or more and less than 110°C
and the aliphatic hydrocarbon solvent having a boiling
point of 110°C or more and less than 140°C is preferably
60 to iOO percent by weight.

[0032]

When the aliphatic hydrocarbon solvent having a
boiling point of 80°C or more and less than 110°C and the
aliphatic hydrocarbon solvent having a boiling point of
110°C or more and less than 140°C are used together, the
blending ratio thereof is, by weight ratio, in the range
of 50:50 to 95:5, preferably 65:35 to 95:5, When the
blending ratio of the aliphatic hydrocarbon solvent
having a boiling point of 80°C or more and less than 110°C
and the aliphatic hydrocarbon solvent having a boiling
point of 110°C or more and less than 140°C is, by weight
ratlo, iess than 50:50, time before tack on the surface
of a coating film disappear after having applied the
moisture~-proof insulating material may be long. 1In the
case where the blénding ratio of the aliphatic
hydrocarbon solvent having a boiling point of 80°C or more

and less than 110°C and the aliphatic hydrocarbon solvent

having a boiling point of 110°C or more and less than



[.0051]. When the strong adhesiveness of a coating film made by applying the
noi sture-proof insulating material 5according to the present invention (I),
to glass or a netal oxide is needed, the silane coupling agent nay be used.
~The silane coupling agent is an organ05|llqgn .conpound that simultaneously
has a functional group 10reaction-bound to an organic nmaterial and a
functional group reaction-bound to an inorganic material in a nolecule, and
its structure |hM§@n&salby wemgesemhedobymEﬁénUhan(QQ)Sanﬂﬁfmglmﬁw bel ow.

[ 0052] Y-R1X) 2 0053 unct i onal group IS
reacti on- bound %ﬁ?() %?%?%%E%f?ﬁ1xg&ﬁ F@BF?S%hﬁa?V5 n8§aﬁ% t her eof
i nclude a viny1dxﬁgﬁqﬁenamxemmxyﬂgmﬁmmﬂ aanl annnat&ﬁgrmmguld subsitréut ed
am no group, a ro

f unct i onal grodgﬁﬁﬁg%gﬁgﬁigéuﬁffh%gﬁmgﬁgﬁﬁ nléaﬁat Qﬁggnﬁoﬁgﬁggﬁ?géon
silanol by be|n@fhydﬂnhyi@dbﬂaed\Mhﬂﬂmqmﬂammﬂgteﬂestwmerslbanbhatsthe

reaction- bOUﬂdéé%éﬂléQﬂﬁg%mé% Lfial. 25Representative exanples of X
i ncl ude an alko§y:£gcnux - acetoxy group, a chloro chlorine atom

and the |ike. la divalent organic group and R2 represents an al kyl

group. Further, a rq@{ea%%&%a%é %%erth%f m%lmu%eaggog r?HEE?&QE‘Eﬁgan

integer of O to 2. However, = is 5establish
, the

Exanpl es of tfu?%ﬁqg%ﬁi(ﬁﬁﬁﬂQQﬁfga§éh¢hﬁa@rﬁﬁ@P@dénventlOn (I

3-i socyan@t epr apWdddiaiyh@¢ HHeaRty i shuirs0gy-abat epsapykt hmMeLhexysi! ape,
103- |socyanateproEyInethyldlethox si | ane,

3-i socyanat epr dpyCneehprafasehoxysi baRa, spost Yegs t roee hoxgBtianey 1.1

p-styryltriethowys Icﬁnq,es\@,nwutﬂﬂh@%t hoereichang 11avieaykt pi-ejboxysi kane,
the case where the viscosity of the moisture-proof
insulating material at 25°C is higher than 1.5 Pa‘s, in

15 consideration of the pressure of a dispenser when it is
applied, the pressuré when it is applied may become too
high since it is generally applied using the dispenser,
it is inhibited from spreading out after the application
when the moisture-proof insulating material is applied by

20 the dispenser, and, as a result, there is apprehension
that its thickness after drying becomes more larger than
needed. The case is not preferred.

[0034]
Viscosity described herein is a value measured by

25 using DV-II + Pro viscometer small sample adapter (model
number of spindle: SC4-31), manufactured by Brookfield
Engineefing Laboratories, Inc., at 25°C and a rotational
speed of 20 rpm.

[0035]

30 In the moisture-proof insulating material according
to the present invention (I), an additive such as a
leveling agent, an antifoaming agent, an antioxidizing
agent, a coloring agént or a silane coupling agent may be
optionally used.

35 [0036]

The leveling agent is not pérticularly limited as



vinyltriisopropoxysilane, vi nyl tri s(2- met hoxyet hoxy) si | ane,
3-acryl oyl oxypropyl tri met hoxysil ane,

3- et hacryl oyl oxypropyl tri met hoxysi | ane,

203- acryl oyl oxypropyl tri et hoxysil ane, - 15
3- net hacryl oyl oxypropyl tri et hoxysi | ane,

3-acryl oyl oxypropyl net hyl di net hoxysi | ane,

3- nethacryloylok?@go@§lhéthyl@im@tﬂbquimaﬂﬁng the function of improving

3-acryl oyl oxyprepy! (el by §
253- net hacryl oyl 0xypr o %+ﬂ%eép ?e%%gggs?q%”ﬁyrface of a coating film by

2- (3, 4- epoxycycﬁ@ﬁb&?l} thy$@¢¢h§%%@&9$aIﬁnﬂplyether modified

3- gl yci doxypr opy}hé i B HOX §ii@>@§m S @Y LHHOXY RI QR Rty si | ane,
3-gl yci doxypr op Itrlg?h%x & ane, e &% P%ldoxypropylnethylé‘etﬁ%§§3|lane

N- 2- ( ani ndet hyl l@e%hY%%%¥5%¥1%%%%?I%@ Hesgsiq aelyether- -modified

N-( 2- a”‘noethy|ﬁeﬁh?ﬂéD@@Iﬁ@Y*éil@?ﬁﬁ@xd SpdBffar, an aralkyl-modified

N- ( 2- am noet hyl a opi ﬁiytrlethoxy3|lane

3-ami nopropyl tr %fe%g%?%r RMBY S 85230 fophobiie T idtthdlsilitdfemay be

ﬁl— t L' et |h0)3(y5' | ylisd¥ 1| Bhely nf&é;}jﬂyld)e Qltﬁ»eycﬂlﬁﬂilj?ﬂz}grcﬂpﬂrﬁrﬂd?&ination of two
pheny am nopropyl tri met hoxysil ane, . - - :

3- nmer capt opr opy‘f’? IP%? h%ﬂn%l a ?S%Sn%r?‘ cHIY dpt oy I ety St dhe,

al lyl tri @8t hoxysolsmerandrode inkelafdoatchriefleraeteXanples thkong t hese

sil ane coupling e ! pp 0 ai ni.n 5|Iane oupl

agents such as R?g&%%§1%§g h@%?gé %%H?gpffgiﬁﬁi1ﬁgnéiholﬁkllgﬁg be

N-( 2- aninoethyl?d@e@n1nb@rb@yl¢a$@E¢ﬁokqgsIth&n 0.01 part by weight, the

1ON- (2- am noet hykys3e ant noRL ORY ! 1L o DOXY Sl qgfet OxfgﬁFm be realized.

3- anmi nopropyl t ri met hoxysi I ane, ~ 3= ami nopr opy? t ane,
3-tri et hoxysi | yFUREREr 8- #0 g tyCasrit 9f i mete)raspyd e dvdweight, the

N-phenyl 13- ami neprppyb t &F MELHOXYSt | Ahet i Tl %Ré%&r&%p %Tna' ning silane
coupling agents, such as 3-nmercaptopropyltrinmethoxysil ane

3- nercaptopropy}??P%@Fb&?s?h%ﬁﬁﬁt%ﬁ&FY%ﬁnmﬂxuﬁ%ﬂQﬁﬂe%ﬁQﬁﬂ§ﬁ@0ﬁﬁﬁe@ﬁﬁ@gs|Iane
coupl i ng agent sos uehe a1 230 ACENE OYd EXYDEPYd dritl aihaxysi | ane,

3- nethacryloylog éﬁﬁyltrlethoxy5|lane
3-acryl oyl oxypr %@ t hyl di net hoxysi | ane,

3- nethacrylOyIOxyprdDWénEmhyfdﬁmmﬂ@Oag§mﬁaﬂﬁrmﬁ:partlcularly limited as

3-acryl h hoxysi |
253- ot N8y y) oy LBy Opy T nt P ot HORY, 1AM iy BVRRIAR o

products incl ud’ehKBmse)Bgémmﬁa@t@r eckiyi ShitrerEttshe @Gremtaade-Gaooflt d. ),
Fﬁgﬁgggcgﬂﬁggfggﬁg E%% %ﬁ%%ﬁ.é%&ég&fﬂ%q§ tgg%q%%%ﬁﬁinanu%hclﬁ?bd by
Dow Cor ni ng Tor &} Cbs appdigd. Such antifoaming agents used in the
moisture-proof insulating material according to the
25 present invention (I) include known antifoaming agents
such as silicone-based oils, fluorine-containing
compounds, polycarboxylic acid-based compounds,
polybutadiene-based compounds and acetylene diol-based
compounds. - Specific examples thereof may include, e.q.,
30 silicone-based antifoaming agents such as BYK-077
(manufactured by BYK Japan KK), SN-Defoamer 470
(manufactured by San Nopco Limited), TSA750S
(manufactured by Momentive Performance Materials Japan
LLC) rand Silicone 0il SH-203 ({(manufactured by Dow Corning
35 Toray Co., Ltd.); acrylic polymer-based antifoaming
agents such as Dappo SN-348 (manufactured by San Nopco
Limited), Dappo SN-354 {manufactured by San Nopco



, 2-6023, (manufactured by Dow Corning Toray Co., Ltd.) and the |ike. They may
be used singly or in conbination of two or nore kinds. [0056] 35To inpart
adhesi veness to a gl ass substrate suitable for the noisture-proof
insulating material according to the present i_nvention (1), the amount of
the bl ended - 24 - silane coupling agent is preferably 0.1 to 10 parts by
wei ght, further preferably 0.5 to 8 parts by weight, based on 100 parts by
wei ght of the shiftidiredlbad@brchdtholftsimanudlaastiomelr bYSF@fASNPPCO The

present inventigihiddd) ishE WG 3o qhes ;;ff%lt% CATRONNL ot

i nsul ati on- processed by u the noi sture-proof insulating nmaterra
according to tHe& Iﬁ'«ﬁgﬂtrl cﬂﬁle(tlxoleT&J@lﬁoél“ééllsle@ma@teéﬁ‘théﬁt ggents

10i ncl ude i Cr@ﬂﬂplﬁsﬁrﬁlrﬁﬁﬁﬂs'[ﬁ?-qrﬁ)D C&ﬁ%&%@%ﬁmeﬁe%‘ﬁﬁ%%% cﬁ@ﬁl%él
transforners and the |ike, "and Backagl CI rcuit boards carrying them and

the |ike,>and Y Eher0 en ds SN ad ikivied, DRasdedgesviprtrEedbRyr at es

and the |ike, mmmr@ammd Traiddiase cboel eglr. oni %l@@@ﬂ@eebﬁtalnlng Such
el ectronic conpo];vnts al so cl ude. the si %nal i nput parts and the |ikeé of

flat panel di splay PAIHEIRE SRS 19qHing eopetsl SHF§pIa§y Baﬁéps pl asma

gl sp: ay pane: s, rg‘rgfﬂﬂcﬁ:lLﬁJ?ttHWLSJmmﬁw%eﬂ@ﬁaES cand fiald; ZQﬁEﬂ ’éﬁ}eon
i spl ay panel s. rti ar e Mojsture- proof insulati ria
according to tHe ]%r esgﬂ} ﬁ%{i’!é'ntl or’ils(qcf Oﬁr éf‘eFé?B]}Oﬁ“agga % !Ef”'
peri pher&® parte; mgush lamdmbstaaeeteeis drorlom pplraps boweakbact bo‘nthe
conponent s, par}[%létﬁﬂ?eﬁ?r% @eir tsﬁ;]taa\rch y:%atel§?a12gkgg§%]lmgl o; tk-I;Qe

el ectroni c conponent ac raventT on i ST produced by
i nsul at i on- pr odEgsiay- alm@ré'@tcrronﬁifd ,cdm@@rlertp as pagtshbynwesgbtempyobé

i nsul ati ng mat Qjélﬁll)ﬁ%cﬁj&pe(ﬂﬂﬂ cHEethed £g Fg‘d% ng 0t be Egg}:eggr oni c

corrponent accordi n tO pr esent | nventl on el ectronic orrponent
i s obtained by,"F4% té}?pl‘%ﬁﬁﬁj:tt et aamﬁémrréﬁtel @nédf@@mgngr agpnbonay

i nsul ating mat efd@lpd Q:etaqu%bpve -RsHdHed el et LAREC cgopBeReR} RYsa met hod
such as a di ppi ngJi met hod, a brush coating nethod, 35a spray nethod or a

wire drawing apgpiitcatiorishtitiod W c?%‘rafraéiegé’ﬁeﬁﬁﬁl FORGOMA AndMVBRHEt PEi zi ng

an organic sol Vﬁmc}gprﬁralaiednsmﬂahﬂrf@)lc&ia&b%tléﬁr@!@ft:Llcn&l:_l'yabbng material to
- 25 - dry a co

further Speci ATy GLEH S G P ROFaranence COCERarpEastane t he
present inventiagents umdd.limted only to Exanpl es bel ow. [0060] Exanple 1
10A bl eng, D1 ‘A’aﬁodﬁﬁe by mxing 25 g of 01155
Such coloring agents include known inorganic
pigments, organic pigments, organic dyes and the like,
and each is blended depending on a desired color tone.
An oil-soluble dye is preferred as the coloring agent
25 used in the moisture-proof insulating material according
to the present invention (I), and specific examples
thereof may include, e.g., OIL BLACK860 (manufactured by
Orient Chemical Industries Co., Ltd.), OIL BLACK 803
(manufactured by Orient Chemical Industries Co., Ltd.),
30 OIL BLUE 2N {(manufactured by Orient Chemical Industries
Co., Ltd.), OIL BLUE 630 (manufactured by Orient Chemical
Industries Co., Ltd.), SOT Black (manufactured by
Hodogaya Chemical Co., Ltd.} and the like. They may be
used singly or in combination of two or more kinds.
35 Based on 100 parts by weight of the moisture-proof
insulating material according to the present invention

(I}, 0.01 to 5 parts by weight may be usually added as



, (manufactured by Kraton Perfornmance Polyners, Inc., styrene content of 40
percent by weight) as a styrene-butadi ene bl ock copol yner elastoner, 6.1 g
of Quintone (registered trademark) D100 (aliphatic-aronmatic
15copol yner - based petrol eum resi n manuf act fd_by Zeon Corporation) as a
tackifier, and 53.3 g of nethylcyclohexaneu% rade nane: Swacl ean MCH,

manuf actured by Maruzen Petrochem cal Co., Ltd.) and 26.7 g of
ethylcycIohexanéhét&mqénhaﬂé:tﬁmaele@deﬁcﬁyemanufactured 20by Maruzen

Pet rochem cal o3b§d.) as solvents. The blend D1 had a viscosity of
0.85 Pa.s at 25 [0 61] Exanple 2 A blend 02 was made by mi xing 22.5 g of
01155 25(nanufactureﬂ By KEaidnneededr hansermetsaedsidatiere dagnasiag icomt ent

of 40 percent byrwehghhdidbudes %¥&§Pelﬁguf§%fﬂﬁfﬁﬁﬁ%¥<éﬁﬂ%ﬂdﬂﬁﬂi g%t oner,,
5.5 g of |ntone éreglstered rademar k) 0100 (manuf actured by Zeon
t

Corpor ati on) asthetBERPEPEr 1NBRALASN g (B} %%ﬁmﬁ%ﬁﬁQ%Rﬂ%ﬂﬂfﬁhﬁé“?QQQ$de nane:
Swacl ean MCH, naaufagt ﬂé@ﬁllbegf, |V’@16é12§ﬁtf’6i<:[@££1§5@ Cadert may-tob Jused? dhpf

et hyl cycl ohexane (trage na Swacl ean ECH, manuf actured by Maruzen

Pet r ocheni cal PEE efr% 8 g of n-butyl acetate (trade name: Butyl
Acet at e- P, manuf act unedthy éﬁKyQWﬂdtﬁklk@ Shemt cakh{eh ,id titht) as sol vents.
The bl end D2 had_a, vi scos 4 Pa at 25C,  [0062] - 26 - le 3
A'bl end 03 vis RRRELEOTATRY ny 95 8T o5 Lo 687 (Harth dotuHis By ket

Per f or mardde Pol $herscting. ¢fspyeeaﬁtmngtfmm héaﬂKﬁ¢kﬁEXﬂﬁaﬂmonmamﬁn) as a

styrene- 5butad p y r

(registered tra grgrg(r)%)gg%gg 8lf é@%%@%g % Opcgi}sp%lraz%j 041 ed::'fJS g of
| - MARV (registeﬁé@ordaﬂén§©kyhs-EEGSQUtCynV@@bnmadlE&mﬁﬁnnnﬁxample, a
copolyner-based n Ny i r on as
T0n mai m componBnE O et By depr s Kookn Tor? P aded.
tackifiers, and 42 gEBPmE%?ﬁyPéyéhﬁhﬁhéhél%@r%@kﬁ@%ﬂﬁ#zﬁﬂﬁﬂﬁQ§ntrma¥

manuf act ursed bylwenuaens{?@hr@slh§ahﬁaé £8. inLkenul £2( 0 ofo eidprhpive! &wane
(trade nane: Smgclean ECH, manufactured by Maruzen Petrochenlcal Co.

Ltd.) and 8 g of€AShLPFH Belput e (trade nanme: Butyl Acetate-P, nanufactured
by Kyowa Hakko G¢bewogal Co., Ltd.) as sol vents. The bIend D3 had a
viscosity of 0.66 Pa.s at 25C. [0063] 20Exanple 4 A blend D4 was nade by

m xing 22.5 g of 01161 (manufactured by Kraton Perfornmance Polyners, Inc.,
styrene content of 15 percent by weight) as a styrene-isoprene bl ock

copol yner elastoner, 5.5 g of Quintone 25(regqgi stered tradenmark) D100

(manuf actured by Zeon{Corporation)las a tackifier, and 36.0 g of

met hyl cycl ohexane #p "Iééﬂ MCH, manufactured by Maruzen

Pet rochem cal Co. it yIcycIohexane (trade nane: Swacl ean

e rugen_f:.geo emcal Co., Ltd.) and 5 g of n-butyl
acetat e (trade nane! Butyl ¢ état‘-P,' anuf act ur ed Kyoma Hakko Chem ca
Co., Ltd.) as solvents. Ehéﬂbhsnd D4 had a viscosi of 1.20 Pa.s at 25C
[ 0064] o,

QH

[0041]



. 3bExanple 5 A blend D5 was nmade by m xing 25 g of D1155 (manufactured by
Krat on Performance Polyners, Inc., - 27 - styrene content of 40 percent by
wei ght) as a styrene-butadi ene bl ock copol yner el astonmer, 6.1 g of Quintone
(registered trademark) D100 (ranufactured by, Zeon Corporation) as a
tackifier, and 98.5 g of 5nethyl cycl ohexane (trade nane: Swacl ean MCH,
manuf actured by Maruzen Petrochem cal Co., Ltd.) as a solvent. The
blend D5 had a viscosity of 0.30 Pa.s at 25C.. [ 0065] Conparative Exanple 1
10A blend EIl was made by m xing 20 g of 01161 (manufactured by Kraton
Performance Polyners, Inc., styrene content of 15 percent by weight) as a
styrene- isoprene~bfock copolyner ¥l gstoner, 10 g of |-MARV (registered
trademark) P-100 ( en@f-ax omat i ¢ 15copol yner - based hydrogenat ed
petrol eumresin gy g df C5_frattion as a main conponent, manufactured
by Idem tsu Kosan Co.
(hydrogenation) rate than_th
N 2- (am noet hyl ) - 3- 20anmi ho
KBM 602, manufactured by Shi
agent, and 70 g of ethylc

ac.of S grade.)) as a tapkifier, 1 g of

opy!l met hyl di net hoxysi | ane (trade nane:

+Et su Chem cal Co., Ltd.) as a silane coupling
xane (trade nanme: Swaclean ECH, manufactured
by Maruzen Petrochem cal .) as a solvent. 25The blend El had a
viscosity of 1.11 Pa.s at 25C. 10066] Conparative Exanple 2 A blend E2 was
made by m xing 20 g of GL652 (rmanufactured by Kraton Performance Pol yners,
Inc., 30styrene content of 30 percent by weight) as a styrene-

et hyl ene/ but yl ene bl ock copol yner el astoner and 20 g of a styrene-butadi ene
bl ock copolyner[%?%%loner 01101 (rmanufactured by Kraton Performance

Pol ymers, Inc., styrene content of 31 percent by weight), 10 g of I-MARY
35(regi stered trademark) P-100 (dicycl opentadi ene/aromatic copol yner - based
hydr ogenat ed petroleumresin containing a C5 fraction as a nmain conponent,
manuf actured by Idem tsufH- 28 - Kosan Co., Ltd.) as a tackifier, 1 g of

N 2- (am noet hyl ) -{H3eR™ e¢rngygﬁpthyldinethoxysiIang (trade nane: KBM 602,
manuf act ured by Shin-Etlsu jChenmical Co., Ltd.) as a ?aane coupl ing agent,
and 70 g of ethyl cycl ohé¥ane (trade nane: 5Swacl ean ECH, manufactured by
Maruzen Petrochem cal CoCHy

[0043]

(4}

[0044]



Ltd,) .as-a solvent. The viscosity of the blend E2 at 25C was too high to
perform nmeasurenent on the above-described viscosity nmeasurenent :
conditions. 10[0067] Conparative Exanple 3 A blend E3 was nade by m xi ng 25
g of 01155 (rmanufactured by Kraton Perfq;qﬁpqe Pol ymers, Inc., styrene
content of 40 percent by weight) as a styrene- 15butadi ene bl ock copol yner
el astonmer, 6.1 g of Quintone (registered tradenmark) 0100
(aliphatic-aromati c copol ynmer-based petrol eumresin, nmanufactured by Zeon
Corporation) as a tackifier, and 80 g of ethylcycl ohexane (trade nane:

Swacl ean ECH, manufactured by Maruzen 20Petrochem cal Co., Ltd.) as a

sol vent . The bl engFME3 d a viscosity of 0.88 Pa.s at 25C. [0068]
Conpar ative Examlg, Le ”ﬁﬁﬁas made by m xing 22.5 g of D1155
25(manuf act ured by af o oritance Pol ynmers, Incggy styrene content of 40
percent by wei ght) a % Yrene<but adi ene bl ock copol yner el astoner, 5.5 g
of Quintone (registered gjade k) D100 (rmanufactured by Zeon Corporation)
as a tackifier, and 64 g of ethyl cycl ohexane 30(trade nane: Swacl ean ECH
manuf act ured by Maruzen Petrochemical Co., Ltd.) and 8 g of n-butyl acetate
(trade nane:l&¢°64§fetate-P, manuf act ured by Kyowa Hakko Chemi cal Co.

Ltd.) as solvents. The blend E4 had a viscosity of 0.66 Pa.s
at 25C. 35[0069] Conparative Exanple 5 - 29 - A blend E5 was nmade by

m xing 22.5 g of D1155 (nmanufactured by Kraton Performance Polyners, Inc.,
styrene content of 40 percent by weight) as a styrene-butadi ene bl ock

copol yner el astonery.~3.0 g of Quintone 5(registered trademark) D100

(manuf actured by ZzZ€éog..Corporation) and 2.5 g of |I-MARV (registered
trademark) S-110 #geh iantoud|ene/ aromati ¢ copol ypgy - based hydr ogenat ed
petrol eumresin cont#i-hing a C5 fraction as a main conponent, nmanufactured.
by Idem tsu Kosan C6=~, 10Ltd.) as tackifiers, and 64 g of ethylcycl ohexane
(trade nane: Swacl ean ECH, manufactured by Maruzen Petrochem cal Ca., Ltd.)
and 8 g of n-butyl acetate (trade nane: Butyl Acetate-P, manufactured by
Kyowa Hakko Chemi cal Co., Ltd.) as solvents. 15The blend E5 had a viscosity
of 0.68 Pa-s at[@§5%][0070]

(7)

[0047]



, Comparative Exanple 6 A blend E6 was nade by m xing 22.5 g of D1161

- (manuf actured by Kraton Perfornmance Polyners, Inc., 20styrene content of 15
percent by weight) as a styrene- isoprene block copolynmer elastoner, 5.5 ¢
of Quintone (registered tradenark) Dloo_gggquactured by Zeon Cor poration)
as a tackifier, and 67 g of ethylcycl ohexa (trade nanme: Swacl ean ECH,
manuf act ured by Maruzen 25Petrochem cal Co., Ltd.) and 5 g of n-butyl
acetate (trade nane: Butyl Acetate-P, manufactured by Kyowa Hakko Chenical
. Co., Ltd.) as solvents. The blend E6 had a viscosity of 1.22 Pa-s at
25C. [0071] 30Conparative Exanple 7 A blend E7 was nade by m xing 25 g of
D1155 (manufactured by Kraton Performance Pol yners, Inpc., styrene content

of 40 percent by wefight) as a styrene-butadi ene bl ock #sopol yner el ast omer,
6.1 g of Quintone el red_ trademark), | paudact.ured by Zeon
“ﬁ "Z“f“?eaz)nﬁﬁ*Q&S?gﬁmgt%gg*f* Irit‘c_ex ne (trade nane:

Corporation) as a'tagkyf
uzen Petrochg; al Co., Ltd.) as a

Swacl ean ECH, manufgctured -30 -
sol vent . The Kl end E7 had a visg0sity of 0.32 Pa.g at 25C(agh0072]

[Eval uation of Bl epdS] 5The charact€ristics of the bl¥ads DI to D5, El, and
E3 to E7, prepared ih~the above-gdescribed ¢ sitifong were evaluated by a
met hod descri bed H&tow - CHdLEA0s Gt s are,l?@gg%?ﬁi%"emi and Table 2.
[0073] 10<Measurenmegt of Viscosity> Viscosity was neaiured by the follow ng
met hod. The val ue of “viscosity that was al nost constant was neasured on the
conditions of a tenperature of 25.0C and a rotational sPeed of 20 rpm by
using a visconmeter 15(nodel: DV-11 + Pro, nmanufactured by Brookfield

Engi neeri ng Labpgﬁi ies, Inc.) with a small sanple adapter and a spindle
~havi ng a nodel nhunber of C4-31 enploying 10 nL of a sanple. [0074]

20<Eval uation of Tack-Free Ti ne> :

HO=(_ ﬂﬂaﬂﬁaﬂﬂﬁ“ﬁﬂrgﬁa ,._/""‘\,_Q)"i;f”ﬁcm"*c“' OH (9)
3 s
[0049]

(10}

[0050]



Tack-f.ree tinme was evaluated by the foll ow ng nethod. Each of the
blends D1 to 05 and the blends El and E3 to E7 was applied onto gl ass using
a di spenser so that 25its thickness after drying was about 130 pm and the
presence or absence of stickiness on the s?rface of a coating filmwas
confirmed by touch every 30 seconds after he application. Tinme until
stickiness was first lost was regarded as tack-free tine. 30Tack-free tine
is an index for a quick-drying property and is preferably shorter.

The bl end E2 was not able to be applied by the di spenser because of having
excessively high viscosity. [0075] 35<Eval uati on of Adhesiveness to G ass

and Tearing-off Pr %erty fron1(§ass> - 31 - Adhesi veness to gl ass
was eval uat ed by nmet hod. Each of the blends D1 to 05
and the bl ends El 7 was applied onto gl agsiiso that its thickness
after 5drying was 130t E%nl i ntai ned for 10 ninutes at room tenperature,

thereafter dried for 0.5 hour at 70C, and thereafter |left standing for 12
hours at roomtenperature. Only one end of a cured filmfor an eval uation
test in these coating filns was peeled to 10produce a test piece for
measuring adhesid®dtrength, having a width of 2.5 nm Adhesive strength
was deternined by fipfdig e Wigddd 'arah%%%%ﬂefsf ot Qecahegﬁ PE2Lg Ofade
tensile tester (EZ Test/CE, nmanufactured . % Cor porat i on)
so as to form &Y SR g@@aﬁ@l%mrpﬁé dpstéakiing- Bpfesiréngth at a

first dissance dwdyaﬁmq:maﬁlt%eofpx%s%rﬁ;mﬁ%nelbatQI@f 80 pagLyi praf 23C
The results are | ted i Tabl e and Tabl e _2. rk "X 7in "tearing-off

property" neans'd df f”ielerﬂ‘:wﬂas g S&&F‘Pﬁg‘:ﬁﬁ&%&?gnéggﬁtt@élﬁ]ﬁ% of f
20strength mhiluseﬁlﬂark"G in "tearing-off property" nmeans that a cured
filmwas not cut but was gple to bggpee ed urlng measur i g 90 tearing-off
strengt h. Al t OGP adiSs iSPAREER G 980 e L8x FBNPTFENREEHEG o

mai nt ai ni ng noicmpreirpt ddfarte ss.mrid anesulsdtyi hasZErehnahnbney gaoﬁpating film
can be p{gf eraggé’adﬁgﬂ%oﬁﬁ{dﬂ' & £ wiot Wt b |an rgg gn d SI I X %orn of f
because 1t is desited to reuse a gl as pane fto |spose o

Wi ring board) e Heeetioraippudet det annlawrgﬁgpecmaoarbeione shlpnent of
an LCD panel . 30[04Ale <l Uald o 0fc AGRCSLY BARSS A1 9 PoLYLELR: B! gy and

Eval uati on of Tearing- off Property fro ol yi Siveness to a

pol yi mi de fil migEE\dal Uatled hyase ifasid driley -met hod.

[0052]
{?215
Y—R'—8i-{X) Cawn
a
15
[0053]

Here, Y is a functional group that is reaction-bound
to an organic material and representative examples
thereof include a vinyl group, an epoxy group, an amino

20 group, a substituted amino group, a (meth)acryloyl group,

a mercapto group and the like. X is a functional group
that reacts with an inorganic material a;d generates
silancl by being hydrolyzed with water or moisture. The
silanol is reaction-bound to an inorganic material.

25 Representative examples of X include an alkoxy group, an



, 35Each. of the blends D1 to D5 and the blends El and E3 to E7 was applied
onto a polyimde film(trade nane: - 32 - Kapton (registered tradenark)
150EN, manufactured by Du Pont-Toray Co., Ltd.) so that its thickness after

- drying was 130 pra, maintained for 10 m nutes at room t enper at ur e,
thereafter dried for 0.5 hour at 70C, and ereafter left standing for 12
hours at roomtenperature. Then, a board, in which an epoxy resin board
with a glass clatdtomg afdixedatohtdeo schifacee ariton whicchtheo 1hlkend RS is

applied, of thi { o de fi | - hesi p
(hereinafter re e(?%%i ogagié%ﬁ%%%%%ﬁegﬁlﬁimg g?%%%ng%ogé }?{g]é#'% gﬁ%}lﬁ"),
was produced. hiytlyme, eadreffresentedad i imdgar arf evdlaiat iao test in these
coatingfilm;w@ép to. p ty piece suri,ng adhesi.ve
strength, having apg\n%ll?ﬁso% ZJ{Iggﬁfr%d%g@itvcg ésa'treﬁnéé{%\;%s%dgt %rrri %e ISby
fixing a $5cure@staphipeded fromthe polyinde filmaffixed epoxy resin
board on a tensidesdgster (EZ Test/CE, nmanufactured by Shinmadzu
Corporation) so as to forman angle of 90 and neasuring 90 tearing-off
strength at a first #3Pahee dbteens bRk O @gedyd ey dhelegeso

mimn at 23C. 208ecyesatésraseitbséesbiysTable 1 and Table 2. A mark "X
in "tearing-off_pro ertI)l/" neans 1 hat at_é(]:ured, fil mwas cut during neasuring
90 tearing-of f 3t+ERGYARhTPECRY Haf KN HOXYS ¥4aDG i ng-of f property” neans
that a cafed fiBnivasymostepitowlmaetsy bdi € Hax el Jpaad ,ed 25during nmeasuring
90 tearing-off strength, [0077] <Evaluation of Misture Vapor Transm ssion
Rat e> A.f?e%agc%'tg f %%???‘%’HW\%@%?%%%W%% ng several |ayers of
each of the bl epdst9tylorDectamozyhel B8] ends El and E3 to E7 onto a Tefl on
(registered tragenay, its thickness after drying was about
?}ﬁgggy%%lpf’féghc?gyébﬂné

130 j.sm by us r coate The noi sture vapor transm ssion rates
of these free stYamdlhgifethexvier bameasured usi ng Moi sture Pervious Cups

35( manuf agt ur edy by, Test £F nSRNIY P D, . Ltd.) according to JI'S Z0208. The
results are listed in Table 1 and Table - 33 - 2. Test conditions for a
noi sture vapor VHanshFSEFORrPROEYHeta@ t enperature of 40C, a humi dity of

90% RH and 24 heuh$ltris (2-methoxyethoxy)silane,
3-acryloyloxypropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane,

20 3~acryloyloxypropyltriethoxysilane,
3-methacryloyloxypropyltriethoxysilane,
3-acryloyloxypropylmethyldimethoxysilane,
3-methacryloyloxypropylmethyldimethoxysilane,
3-acryloyloxypropylmethyldiethoxysilane,

25 3-methacryloyloxypropylmethyldiethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyldimethoxysilane,
3-glycidoxypropyltriethoxysilane,

30 3-glycidoxypropylmethyldiethoxysilane,

N-2- (aminoethyl)~3-aminopropylmethyldimethoxysilane,
N- (2-aminoethyl) -3~aminopropyltrimethoxysilane,
N—(2—aminoethyl)~3—aminopropyltriethoxysilane,
3-aminopropyltrimethoxysilane,

35 3-aminopropyltriethoxysilane,
3-triethoxysilyl-N-(1,3~dimethyl-butylidene)propylamine,

N-phenyl-3-aminopropyltrimethoxysilane,



. 51 0078] <BEval uation of Long-TermElectrical Insulation Reliability _
Usi ng Fl exi bl e Substrate> , Each of the blends D1 to 05, El, and E3
to E7 was applied onto a flexible wiring board in which a substrate 10with
a fine conb pattern shape (copper wire w dth/w dth between copper wires =
15 pm 15 pm) which was produced by etching'a flexible copper clad | am nate
(rmanufactured by Sumtono Metal Mning Co., Ltd., grade nane: S' PERFLEX,
copper t hi cknes$+m8r gt qyotop i delidt lodemesistan®8 pm) and 15described in

JPCA- ETO1 was sy%@f&g&%@d\ﬁm%%}%)gﬁsa%eso that its thickness after-

drying was 100 pm nai'nt a nperat'ure for 10 m nutes, and

t hereafter driedlhyl70@digrony sl g sand\ tiead ikel.t age of 30 V was applied
using this test[m;éce to conduct a tenperature and humdity routine test
usi ng M GRATI ON TESTER MODEL M G 8600 (manufactured by | MW Corporation) on
the condi Pions of a RendRirRdrexaIr B5T arh Hhesiedistly aof SWPRENIResi st ance

val ues after 109Qrheairsndim tde § aftot-ddi 2RV -@qi%leb%@ugitiﬁ?perature
and humdity routine test are listed in Table 1 and Table 2. [0079
<Eval uation of F¥RETeT ! sl ation Reliability Using Wring on G ass

Subst r at e> 30Eaehe -of arhiveo dd refids- Plarkon &Sk o5t imedhe 183 @ nB 4 yWas aarpl i ed onto
a pattern el ectépg%i n, Wni@{] |T%)V\A' ring w tgﬁlgi,ne/ pace ,3f 40 pm 10 pm and
a comb pattern ShapeTHLGHed S PP E*IG 1t REC i t s t hi ckness
after dr¥dng wes- (DOanpimodtEi yit ot hrethiaiod o iteipehatkyisa 1hae, 10 35m nut es,
and thereafter drjed 70C for 1.5 hours. A bias voltage of 30 V was
applied using t i%r%tréozl%rogﬁiitfl-m%?é%}éy? Tiduct a tenperature and humdity
routine test us3-ramivha@RATON TESTRERMIDENRI G 8600 (manufactured by | W

859 R Reo) st ance VaTuen Rk a e Ly PP syl a5l pagpYTpfite ©
above- descri bed@i@rperhgnirle Iraninep ipy! toumethe tvedtlaard after 1000 hours
fromtherstart arecdhst ededupJabhesihalyd Fable 20uQ98Q ahtaklke shbn w35 -
Conpar ati ve Exanpl e 2
3-mercaptopropyltrimethoxysilané and
3-mercaptopropyltriethoxysilane; and
(meth)acryloyl group-containing silane coupling agents
such as
20 3-acryloyloxypropyltriethoxysilane,
3-methacryloyloxypropyltriethoxysilane,
3~acryloyloxypropylmethyldimethoxysilane,
3-methacryloyloxypropylmethyldimethoxysilane,
3~acryloyloxypropylmethyldiethoxysilane and
25 3-methacryloyloxypropylmethyldiethoxysilane, and
commercially available products include
KBM-503 (manufactured by Shin-Etsu Chemical Co., Ltd.),
KBM-903 (manufactured by Shin-Etsu Chemical Co., Ltd.),
KBE-903 (manufactured by Shin-Etsu Chemical Co., Ltd.),
30 72-6062 (manufactured by Dow Corning Toray Co., Ltd.),
2-6023 {(manufactured by Dow Corning Toray Co., Ltd.) and
the like. They may be used singly or in combination of
two or more kinds. r
[0056]
35 To impart adhesiveness to a glass substrate suitable
for the moisture-proof insulating material according to

the present invention (I),lthe amount of the blended
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silane coupling agent is preferably 0.1 to 10 parts by
weight, further preferably 0.5 to 8 parts by weight,
based on 100 parts by weight of the styrene-based
thermoplastic elastomer.

[0057]

The present invention (II) is configured as an
electronic component insulation-processed by using the
moisture-proof insulating material according to the
present invention (I). Such eléctronic components
include microComputers, transistors, condensers,
resistances, relays, transformers and the like, and
packaging circuit boards carrying them, and the like, and
may further encompass lead wires, harnesses, film
substrates and the like, which are joined to these
electronic components.

Sﬁch electronic components also include the signal
input parts and the like of flat panel display panels
such as liquid crystal display panels, plasma display
panels, organic electroluminescence panels and field
emission display panels. Particularly, the moisture-
proof insulating material according to the present
invention (I) may be preferably used in IC peripheral
parté, such as substrates for displays for electronic
components, panel-laminated parts and the like.

[0058]

The electronic component according to the present
invention (II) is produced by insulation-processing an
electronic component using the moisture—pfoof insulating
material. As a specific method for producing the
electronic cbmponent according to the present invention
(II), the electronic component is obtained by, first,
applying the above-mentioned moisture-proof insulating

material to the above-described electronic component by a

method such as a dipping method, a brush coating method,

a spray method or a wire drawing application method which
are generally known and volatilizing an organic solvent

contained in the moisture-proof insulating material to



.000Q O r-1C1 OO OTTI'TO0 90T Measur ement was i npossi bl e since the
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._.25._
dry a coating film,
Examples
[0059]
5 The present invention is further specifically

described below with reference to Examples but the
present invention is not limited only to Examples below.
[0060] |

Example 1 ,

10 A blend Dl was made by mixing 25 g of D1155
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 6.1 g of Quintone
(registered trademark) D100 (aliphatic-aromatic

15 copolymer-based petroleum resin manufactured by Zeon
Corporation) as a tackifier, and 53.3 g of
methylcyclohexane (trade name: Swaclean MCH, manufactured
by Maruzen Petrochemical Co., Ltd.) and 26.7 g of
ethylcyclohexane (trade name: Swaclean ECH, manufactured

20 by Maruzen Petrochemical Co., Ltd.) as solvents.

The blend Pl had a viscosity of 0.85 Pa-'s at 25°C,.

[0061]
Example 2
A blend D2 was made by mixing 22.5 g of D1155
25 (manufactured by Kraton Performance Polymers, Inc.,

styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 5.5 g of Quintone
(registered trademark) D100 {manufactured by Zeon
Corporation) as a tackifier, and 42 g of

30 methylcyclohexane (trade name: Swaclean MCH, manufactured
by Maruzen Petrochemical Co., Ltd.), 22 g of
ethylcyclohexane (trade name: Swaclean ECH, manufactured
by Maruzen Petrochemical Co., Ltd.) and 8 g of n-butyl
acetate (trade name: Butyl Acetate-P, manufactured by

35 Kyowa Hakko Chemical Co., Ltd.) as solvents.

The blend D2 had a viscosity of 0.64 Pa-'s at 25°C.
[0062]



,0,0.(N0Z
001\

10

15

20

25

30

35

8-Z QL 60Tx? 60Tx eTdmx2 0 S ZZ 0 0 0 0 099 OTE
| -1000ZT 98 R

- 26 -

Example 3 _

A blend D3 was made by mixing 22.5 g of D1155
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 3.0 g of Quintone
{(registered trademark) D100 (manufactured by Zeon
Corporation) and 2.5 g of I-MARV (registered trademark)
5-110 (dicyclopentadiene/aromatic copolymer-based
hydrogenated petroleum resin containing a C5 fraction as
a main component, manufactured by Idemitsu Kosan Co.,
Ltd.) as tackifiers, and 42 g of methylcyclohexane (trade
name: Swaclean MCH, manufactured by Maruzen Petrochemical
Co., Ltd.), 22 g of ethylcyclohexane (trade name:
Swaclean ECH, manufactured by Maruzen Petrochemical Co.,
Ltd.) and 8 g of n-butyl acetate (trade name: Butyl
Acetate-P, manufactured by Kyowa Hakko Chemical Co.,
Ltd.}) as solvents.,

The blend D3 had a viscosity of 0.66 Pa-s at 25°C.
[0063]

Example 4

A blend D4 was made by mixing 22.5 g of D1161

(manufactured by Kraton Performance Polymers, Inc.,

styrene content of 15 percent by weight) as a styrene-
isoprene block copolymer elastomer, 5.5 g of Quintone
{registered trademark) D100 {(manufactured by Zeon
Corporation) as a tackifier, and 36.0 g of
methylcyclohexane (trade name: Swaclean MCH, manufactured
by Maruzen Petrochemical Co., Ltd.), 31.0 g of
ethylcyclohexane (trade name: Swaclean ECH, manufactured
by Maruzen Petrochemical Co., Ltd.)} and 5 g of n-butyl
acetate (trade name: Butyl Acetate-P, manufactured by
Kyowa Hakko Chemical Co., Ltd.) as solvents.

The blend D4 had a viscosity of 1.20 Pa-'s at 25°C.
[0064]

Examplé 5

A blend D5 was made by mixing 25 g of D1155

(manufactured by Kraton Performance Polymers, Inc.,
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styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 6.1 g of Quintone
'(registered trademark) D100 (manufactured by Zeon
Corporation}) as a tackifier, and 98.5 g of

5 methylcyclohexane (trade name: Swaclean MCH, manufactured

by Maruzen Petrochemical Co., Ltd.) as a solvent.

The blend D5 had a viscosity of 0.30 Pa-s at 25°C.

[0065]
Comparative Example 1
10 A blend El was made by mixing 20 g of D1161

{(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 15 percent by weight) as a styrene-
isoprene block copolymer elastomer, 10 g of I-MARV
{registered trademark) P-100 (dicyclopentadiene/aromatic

15 copolymer-based hydrogenated petroleum resin containing a
C5 fraction as a main component, manufactured by Idemitsu
Kosan Co., Ltd. (P grade is a grade having a higher
hydriding {hydrogenation) rate than that of S grade.)) as
a tackifier, 1 g of N-2-(amincethyl)-3-

20 aminopropylmethyldimethoxysilane (trade name: KBM-602,
manufactured by Shin-Etsu Chemical Co., Ltd.) as a silane
coupling agent, and 70 g of ethylcyclohexane (trade name:
Swaclean ECH, manufactured by Maruzen Petrochemical Co.,
Ltd.) as a solvent.

25 The blend E1 had a viscosity of 1.11 Pa-'s at 25°C.
[0066]

Comparative Example 2
A blend E2 was made by mixing 20 g of G1652
(manufadtured by Kraton Performance Polymers, Inc.,

30 styrene content of 30 percent by weight) as a styrene-
‘ethylene/butylene block copolymer elastomer and 20 g of a
styrene-butadiene block copolymer elastomer D1101
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 31 percent by weight}, 10 g of I-MARV

35 (registered trademark) P-100 {(dicyclopentadiene/aromatic
copolymer-based hydrogenated petroleum resin containing a

C5 fraction as a main component, manufactured by Idemitsu
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Kosan Co., Ltd.) as a tackifier, 1 g of N-Z-(amincethyl) -
3-aminopropylmethyldimethoxysilane (trade name: KBM-602,
manufactured by Shin-Etsu Chemical Co., Ltd.) as a silane
coupling agent, and 70 g of ethylcyclohexane (trade name:
5 Swaclean ECH, manufactured by Maruzen Petrochemical Co.,

Ltd.) as a solvent.

The viscosity of the blend E2 at 25°C was too high to
perform measurement on the above-described viscosity
measurement cbnditions.

10 [0067]

Comparative Example 3

A blend E3 was made by mixing 25 g of D1155
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-

15 =~ Dbutadiene block copolymer elastomer, 6.1 g of Quintone
(registered trademark) D100 (aliphatic-aromatic
copolymer-based petroleum resin, manufactured by Zeon
Corporation) as a tackifier, and 80 g of ethylcyclohexane
(trade name: Swaclean ECH, manufactured by Maruzen

20 Petrochemical Co., Ltd.) as a solvent.

The blend E3 had a viscosity of 0.88 Pa‘'s at 25°C,
[0068]
Comparative Example 4
A blend E4 was made by mixing 22.5 g of D1155
25 (manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 5.5 g of Quintone
(registered trademarkf D100 (manufactured by Zeon
Corporation) as a tackifier, and 64 g of ethylcyclichexane
30 _ (trade name: Swaclean ECH, manufactured by Maruzen
Petrochemical Co., Ltd.) and 8 g of n-butyl acetate
(trade name: Butyl Acetate-P, manufactured by Kyowa Hakko
Chemical Co., Ltd.) as sclvents. '

The blend E4 had a viscosity of 0.66.Pa-s at 25°C.
35 [0069]

Comparative Example 5
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A blend E5 was made by mixing 22.5 g of D1155
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 3.0 g of Quintone
(registered trademark) D100 {manufactured by Zeon
Corporation) and 2.5 g of I-MARV (registered trademark)
5-110 (dicyclopentadiene/aromatic copolymer-based
hydrogenated petroleum resin containing a C5 fraction as
a main component, manufactured by Idemitsu Kosan Co.,
Ltd.) as tackifiers, and 64 g of ethylcyclohexane (trade
name: Swaclean ECH, manufactured by Maruzen Petrochemical
Co., Ltd.) and 8 g of n-butyl acetate (trade name: Butyl
Acetate-P, manufactured by Kyowa Hakko Chemical Co.,

Ltd.) as solvents.

The blend E5 had a viscosity of 0.68 Pa-s at 25°C.
[0070]

Comparative Example 6

A blend E6 was made by mixing 22.5 g of D1161
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 15 percent by weight) as a styrene-
isoprene block copolymer elastomer, 5.5 g of Quintone
(registered trademark}) D100 (manufactured by Zeon
Corporation) as a tackifier, and 67 g of ethylcyclohexane
(trade name: Swaclean ECH, manufactured by Maruzen
Petrochemical Co., Ltd.) and 5 g of n-butyl acetate
(trade name: Butyl Acetate-~P, manufactured by Kyowa Hakko

Chemical Co., Ltd.) as solvents.

- The blend E6 had a viscosity of 1.22 Pa-s at 25°C.

[0071]

Comparative Example 7

A blend E7 was made by mixing 25 g of D1155
(manufactured by Kraton Performance Polymers, Inc.,
styrene content of 40 percent by weight) as a styrene-
butadiene block copolymer elastomer, 6.1 g of Quintone
{registered trademark) D100 (manufactured by Zeon
Corporation) as a tackifier, and 98.5 g of |

ethylcyclohexane (trade name: Swaclean ECH, manufactured

Z
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by Maruzen Petrochemical Co., Ltd.) as a solvent.

The blend E7 had a viscosity of 0.32 Pa-s at 25°C,
[0072] '
[Evaluation of Blends]

5 The characteristics of the blends D1 to D5, El, and
E3 to E7, prepared in the above-described compositions
were evaluated by a method described below. The results
are listed in Table 1 and Table 2.

[0073] |
10 <Measurement of Viscosity>
Viscosity was measured by the following method.
The value of viscosity that was almost constant was
measured on the conditions of a temperature of 25.0°C and
a rotational speed of 20 rpm by using a viscometer
15 (model: DV-II + Pro, manufactured by Brookfield
Engineering Laboratories, Inc.) with a small sample
adapter and a spindle having a model number of C4-31
employing 10 mL of a sample.
[0074]
20 <Evaluation of Tack-Free Time>
Tack-free time was evaluated by the following
method. ' _
Each of the blends D1 to D5 and the blends El and E3
to E7 was applied onto glass using a dispenser so that
25 its thickness after drying was about 130 um, and the
presence or absence of stickiness on the surface of a
coating film was confirmed by touch every 30 seconds
after the application. Time until stickiness was first
lost was regarded as tack-free time.
30 Tack-free time is an index for a quick-drying
property and is preferably shorter.
The blend E2 was not able to be applied by the
dispenser because of having excessively high viscosity.
[0075]
35 <Evaluation of Adhesiveness to Glass and Tearing-off

Property from Glass>
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Adhesiveness to glass was evaluated by the following
method.
Each of the blends D1 to D5 and the blends El and E3

to E7 was applied onto glass so that its thickness after
5 drying was 130 pm, maintained for 10 minutes at room

temperature, thereafter dried for 0.5 hour at 70°C, and
thereafter left standing for 12 hours at room
temperature. Only one end of a cured film for an
evaluation test in these coating films was peeled to

i0 produce a test piece for measuring adhesive strength,
having a width of 2.5 mm. Adhesive strength was
determined by fixing a cured film peeled from the glaés

plate on a tensile tester (FZ Test/CE, manufactured by
Shimadzu Corporation) so as to form an angle of 90° and
15 measuring 90° tearing-off strength at a first distance

between chucks of 2.5 c¢m and a rate of 50 mm/min at 23°C.
The results are listed in Table 1 and Table 2.
A mark "X" in "tearing-off property" means that a
cured film was cut during measuring 90° tearing-off
20 strength while a mark "G" in "tearing-off property" means
that a cured film was not cut but was able to be peeled
during measuring 90° tearing-off strength.
Although adhesiveness to some extent is needed for
maintaining moisture proofness and insulation
25 reliability, a coating film can be preferably neatly torn
off without being cut when desirably torn off because it
is desired to reuse a glass panel (to dispose of a
flexible wiring board) when there is any defect in an
inspection before shipment of an LCD panel.
30 [0076]
<Evaluation of Adhesiveness to Polyimide Film and
Evaluation of Tearing-off Property from Polyimide>
Adhesiveness to a polyimide film was evaluated by
the following method.
35 Fach of the blends Dl to D5 and the blends El and E3

to E7 was applied onto a polyimide film (trade name:
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Kapton (registered trademark) 150EN, manufactured by Du
Pont-Toray Co., Ltd.) so that its thickness after drying

was 130 um, maintained for 10 minutes at room

temperature, thereafter dried for 0.5 hour at 70°C, and

5 thereafter left standing for 12 hours at room
temperature. Then, a board, in which an epoxy resin
board with a glass cloth was affixed to the surface, onto
which no blend is applied, of this polyimide film, with a
double-coated adhesive tape (hereinafter referred to as

10 "polyimide film-affixed epoxy resin board"), was
produced. Only one end of a cured film for an evaluation
test in these coating films was peeled to produce a test
piece for measuring adhesive strength, having a width of
2.5 mm. Adhesive strength was determined by fixing a

15 cured film peeled from the polyimide film-affixed epoxy
resin board on a tensile tester (EZ Test/CE, manufactured
by Shimadzu Corporation) so as to form an angle of 90° and

measuring 90° tearing-off strength at a first distance

between chucks of 2.5 cm and a rate of 50 mm/min at 23°C.
20 The results are listed in Table 1 and Table 2.

A mark "X" in "tearing-off property" means that a
cured film was cut during measuring 90° tearing%off
strength while a mark "G" in "tearing-off property" means
that a cured film was not cut but was able to be peeled

25 during measuring 90° tearing-off strength.
[0077]

<BEvaluation of Moisture Vapor Transmission Rate>

A free standing film was produced by applying
several layers of each of the blends D1 to D5 and the

30 blends E1 and E3 to E7 onto a Teflon (registered
trademark) board so that its thickness after drying was
~about 130 pm by using a bar coater.

The moisture vapor transmission rates of these free
standing films were measured using Moisture Pervious Cups

35 (manufactured by Tester Sangyo Co., Ltd.) according to
JIS Z0208. The results are listed in Table 1 and Table
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Test conditions for a moisture vapor transmission

rate weré'a temperature of 40°C, a humidity of 90% RH and
24 hours.
5 [0078]
' <Evaluation of Long-Term Electrical Insulation
Reliability Using Flexible Substrate>
Each of the blends D1 to D5, El, and E3 to E7 was
applied onto a flexible wiring board in which a substrate
10 with a fine comb pattern shape {copper wire width/width
between copper wires = 15 pm/15 pum) which was produced by
etching a flexible copper clad laminate (manufactured by
Sumitomo Metal Mining Co., Ltd., grade name: S'PERFLEX,
copper thickness: 8 um, polyimide thickness: 38 um) and
15 described in JPCA-ET01 was subjected to a tinning process
so that its thickness after drying was 100 pm, maintained
at room temperature for 10 minutes, and thereafter dried
at 70°C for 1.5 hours.
A bias voltage of 30 V was applied using this test
20 piece to conduct a temperature and humidity routine test
using MIGRATION TESTER MODEL MIG-8600 (manufactured by
IMV Corporation) on the conditions of a temperature of
85°C and a humidity of 85% RH. Resistance values after
1000 hours from the start of the above-described
25 temperature and humidity routine test are listed in Table
1 and Table 2.
[0079]
<Evaluation of Long-Term Insulation Reliability
~ Using Wiring on Glass Substrate>
30 Each of the blends Dl to D5, El, and E3 to E7 was
applied onto a pattern electfode in which ITO wiring with
line/space of 40 pum/10 pm and a comb pattern shape was

formed on a glass substrate so that its thickness after
drying was 100 pm, maintained at room temperature for 10

35 minutes, and thereafter dried at 70°C for 1.5 hours.

A bias voltage of 30 V was applied using this test
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piece to conduct a temperature and humidity routine test
using MIGRATION TESTER MODEL MIG-8600 (manufactured by
IMV Corporation) on the conditions of a temperature of
85°C and a humidity of 85% RH. Resistance values in the
5  early period of the start of the above-described
temperature and humidity routine test and after 1000

hours from the start are listed in Table 1 and Table 2.
[0080]

[Table 1]
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Lang-termel ectrical insulation reliability using flexible substrate
Long-termel ectrical insulation reliability using glass substrate - 37 -

[ 0082] The results in Table 1 and Table 2 reveal that the blends D1
to 05 are superior in drying property, adhesiveness to a glass substrate
and long-term 5insulation reliability and have | ow viscosities of |ess than
1.5 Pas (particularly, the viscosities of D1 to D3 and D5 are less than 1.0
Pas). In contrabi982he results reveal that the blend E2 has a high

vi scosity and poor I I4.41y: and the .bl en |, and E3 t 7. ar

inferior 10in dryingﬁggfgggg%h%Hg}q%ﬁgi%3hﬁggﬁﬁﬁg&ea cSFHFﬁg Fgaﬁhﬁhﬁresent
invention is fdukghds be twuikabee forpaerimi stnudeyiprgoofroprstlati ng mat eri al
appl i ed using &l SPERSRlss HAUSYIALs ARRIdGaRI Ly 1300083],  The

moi sture-proof jnsulating material according to the present Invention is a
conposi tien capdbielafiqredsiaky Jidw st dsiviey lamd vd sgoisckidsyphglpseperty,

and a hi ghly moigdyre-Prapfs afshnisilahi g prQ! sated 20skechiopi o gopRonent
can be .obt ai ned bal coati ngl- processed wth the noisture-proof insulating
mat eri al . and D5 are less than 1.0 Pa-s). 1In contrast, the results

reveal that the blend E2 has a high viscosity and poor

handleability and the blends El and E3 to E7 are inferior
10 in drying rate, so that the composition according to the

present invention is found to be suitable for a moisture-

proof insulating material applied using a dispenser.

Industrial Applicability
15 [0083]

The moisture-proof insulating material according to
the present invention is a composition capable of
realizing low viscosity and a quick—drying'property, and
a highly moisture-proof and insulation-protected

20 - electronic component can be obtained by coating-processed

with the moisture-proof insulating material.



, 7 38—+ CLAI M5 1. A noisture-proof insulating material conprising a
styrene-based thernoplastic el astoner, a tackifier and a sol vent, wherein
t he sol vent contains an aliphatic 5hydrocarbon sol vent having a boiling
poi nt of 80C or .nore and | ess than 110C. _ g - 2 The noi st ur e- pr oof
insulating material according to claim1, ﬁ%erein t he sol vent further
contains an aliphatic hydrocarbon sol vent having a 10boiling point of 110C
or nore and | ess than 140C. 3. The QmdiItur e- proof insulating materi al

according to claim2, whefejn. ' t.i g t.wee .ahi tic .

hydr ocar bon sol vent ]ffavi %%%%%%\%%éﬁtm?ﬁd%%é%r %%Eglg%dgpgggltsﬁgﬁ
110C and tgeI aI@p?%ﬁ%i?g&ﬂ@c@rmmwmmt?e&b@i rt:cangirﬁcb:em’: aofd 110C
or nore and | esg {bhan h&onained d r.e- pr.oaf - .at i ng
material, ranges from50:50 to 95:5. &L 4. @ﬁ? lr%l%st%&r g-lﬁk)g%?li%nsul ating
mat eri al accor divdreoridmn onelodntc| mwnind a4 o3, linkepeiintt b€ B0t i phathbee
hydr ocar bon sol vent. having a poiJing point of 80C or nore and | ess than
110C i s cycl ohe%cﬁeleaﬁ%/ﬂ?ar?mf%llc

cycl ohexane. 5. The
moi st ur e- proof insulati ngrivmtmgsi s ueeaorsi Mg demianty nenaaekrékai s 2 to 4,

wherein the 25al | phatic drocarb sql vent ving.a boiling, point of 110C
or nore and | es‘_’lsmfp ian 1%0C i C]laaft]m Iog'as‘f%eo%ee”’sgi%bects &vfpgmfflﬁgh&roup

consi sting of céenilyidiaiaretdyd syt o exadheycarikonl S31diemmet hyk-dyigl ahexane,
cis-1, 4-gbrret hyl cycl ohexane, tf af‘ﬁ@’l’ 2-di met hyl cycl ohexane, trans-1, 3-

30di met hyPcycl ek RIHHs-AL 4L H ey MOy el BRExARES ahb2Rt h§P Grel ohexane.
6. The noi sture-prodd. i NSEHa@tmds ikt e+pedo AR diatd nigo mamy reae of clains 1
to 5, wherein't Cgcto(%.al nount ofe%he styr.ene- base therrmp{oazti c el astoner
and 35t he tacki¥TE 190 &R het ceMtSHy - Wéi it Bdks G td7 CREVESRaltRRei ght
of the noi st ur ez pr@oftinswdtéamrmt esdlaltent -ha38 ng Bhéotidtialhg apaumt o t he
solvent is 60 t 0 percent by ight; th ight ratio between the
styrene- based t%%a%m%l F&ECc a@ldaﬁt%(?%erthéﬁd%tlﬁgct%fé‘?(i‘i‘}ieer%l%}ﬁ%ﬁ%ed in the
moi st ur e1pr oof Hpsrd &t dnich NS B hd ANIPS WAMi%l dodnt0uE 1hRecaliphatic
hydrocarbon sol vent that is contained in the noisture-proof insulating

mat eri al and hascze boid i s pditan of4OC opnheieedndn| ks nbast i@ reob0

percent by wei Xo P col¢ ]P&S&gl n t amunts of. t ke .sol vent; and,

further, the rmg}l:ﬁsst Ure- prge(;o |ns.u5?)la’ti%&leggngﬂfeorl allmt%é)stté) \r/éi%s'gdsi ty of 1.5

Pas or |ess at 25C4 %. ThHEemiatsfrecgprooiol dgwvdEtigammedeirdle 1
according to any one of claims 1 to 3, wherein the

20 aliphatic hydrocarbon solvent having a boiling point of
80°C or more and less than 110°C is cyclohexane and/or .
methylcyclohexane.

5. The moisture-proof insulating material
according to any one of claims 2 to 4, wherein the

25 aliphatic hydrocarbon solvent having a boiling point of

110°C or more and less than 140°C is at least one selected
from the group consisting of cis-1,2-dimethylcyclohexane,
cis-1,3-dimethylcyclohexane, cis-1,4-dimethylcyclohexane,
trans-1, 2-dimethylcyclohexane, trans-1,3-

30 dimethylcyclohexane, trans-1,4-dimethylcyclohexane and

| ethylcyclohexane.

6. The moisture-proof insulating material
according to any one of claims 1 to 5, wherein the total
amount of the styrene-based thermoplastic elastomer and

35  the tackifier is 20 to 40 percent by weight based on the

total weight of the moisture-proof insulating material;



, acgording to any one of claims 1 to 6, wherein the styrene-based o
thernopl astic elastoner is at |east one selected fromthe group consisting
of styrene-butadi ene 15bl ock copol yner el astoner, styrene-isoprene bl ock
copol yner el astoner, styrene-ethyl ene/butyl.gne bl ock copol yner el ast oner
and styrene-ethyl ene/ propyl ene bl ock copol yner elastonmer. 8. The
noi sture-proof insulating material 20according to any one of clains 1 to 7,
wherei n a cont ebheoftonakt ametut abf unhée slelvered fg offl Sto/réEneecarndi bgd in

t he styrene-basgg?&gg;nppég?é%ﬁhgl@gﬁfgm%%#ﬁb%ﬁzg]efg% éwgyyésgé_meight

based on the total  anpbunt ( e styrene-base er mopl'asti ¢ eLastoqer:
259. The noi st ur Ebpraerlapbit aelagtomeerdnd oz dradinif itegr ampnaad neld dai ns 1

to 8, wherein thgetackifhps-hsode pﬁé@i&&l{wg@g%%ﬁsﬂ n.fﬁ@&ihsfe l€hm 2:1

10. An el ectronic conponent 1nsulation-proce y Using .
noi st ur e- proof FAslP ati ngherat biphat be coyds arp theBRmMy aste tdftcligins 1 to 9.

contained in the moisture-prcof insulating material and
has a boiling'point of 80°C or more and less than 110°C is
50 percent by weight or more based on the total amount of

the solvent; aﬁd, further, the moisture-proof insulating

10 material has a viscosity of 1.5 Pa's or less at 25°C.

7. - The moisture-proof insulating material
according to any one of claims 1 to 6, wherein the
styrene-based thermoplastic elastomer is at least one
selected from the group consisting of styrene-butadiene

15 block copolymer elastomer, styrene-isoprene block
copolymer elastomer, styrene-—ethylene/butylene block
copolymer elastomer and styrene-ethylene/propylene block
copolymer elastomer. -

8. The moisture-proof insulating material

20 according to any one of claims 1 to 7, wherein a content
of a structural unit derived from styrene contained in
the styrene-based thermoplastic elastomer is 15 to 50
percent by weight based on the total amount of the
styrene-based thermoplastic elastomer.

25 9. The moisture-proof insulating material
according to any one of claims 1 to 8, wherein the
tackifier is a petroleum-based resin tackifier. _

10.  An electronic component insulation-processed by
using the moisture-proof insulating material according to

30 any one of claims 1 to 9.



