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METHOD FOR PRCDUCI NG THERVALLY CONDUCTI VE SHEET AND
THERMALLY CONDUCTI VE SHEET PRODUCED BY THE METHOD

WA EHCHNIEA. FI ELD The present invention rel at esSP€DUS2006/042104
nmet hod for producing a thermally conductive sheet, and
a thermal |y conductive sheet produced by the method.
BACKGROUND ART A thernmally conductive sheet for
Mwai@atmg IRADUGING dHERVAEEY, GANDUCTIVE SHEET AND

CEARRAGRL L ERFDURIITK, SR ERCACuppEY L pebTHOD

thermal |y conductive sheets having tackiness on the

surface_thereof and thermally conductive sheets not
TECKHA ness on the surface thereof. The thermally

c Oﬁ*ﬂy ﬁ%%é’rﬁ niléﬁﬁ&n haying atrﬁ&hb@ %ﬁ?rb@ci@%&éﬁ@aﬂyﬂ ddnih@ve

eabil1ty, to have reduce no tackiness on
sheepnad s thidrmaBy ofndubévestheet praguasdipydheneiiodh t he
tacki ness of the other surface, in other words, to

hayv [ s significantly differing between the
BA&?§%ﬁ£ﬁ§§$¢g§§ and the back surface of the sheet. In

or defhefntlRShdidiive sh&d Pdrrcﬁﬁﬁﬁihn dedthensealih Yieewardect i ve

sheet Iin which either a base maferial or beads are

Compcprmntséeieqtnc devdcas sp¢haasen esfmpuier. tAfeﬁOﬁﬁAppyoﬁt@ﬁ@Qp&y gpaductive

e3P0 RO 688 S i RHRSRL e SRy

therr gy e(ﬁﬁﬁctl&ﬁsfheas gbﬁwﬁﬁg ﬂa&flahgs); onlt]ie qunfage theswf. Thetleomally
attachment of a base material or S .Lhe she
conQuﬁgv?)q;}@gblgagmgsta@gwp iEehBigedy i VigwW g)g{ldl ptga’g)zl?ve réduced or

no tﬁkﬁﬁgs &h Mﬁag&@f thé gﬁéet whighpdrsd @rltﬁ Itl&éotléblﬂﬂes@ ad t}i%:sdtﬁ’éi)

I tor e use as an anti - ocki n povvder but
surfetdeelnbjthﬂ:rmmrgs ito hasi ta@nnmylgbé‘m@méy dufﬁgum ptwean theafient surface

af f the el ectronic conponent. Moreover,
dﬂ’ﬁfhaﬁ];ré‘l‘# ﬁ%?p%‘f: I ng the blocking inhibitor is
NEGESRRE ¥o m@th!l@irs rdqid8mche 8 hermalli e6rtRkclive ﬂﬁeioihaﬁhwleelther a
sheet in which a pressure-sensitive adhesive |ayer o

baseameferialcadiydsl aag applicd tppesstge ohthsriberaally salusfivesheel has
beerg%rﬁéu kis(lséé r%géiﬁﬁlg Egr?ése Iﬁéxﬁnﬁ% P?ﬂ}pﬁé’]ﬁfbl&%ﬁ%&k&) Nos.

Ve Sh g tackiness di
2001-h68246 and 2003-133769, respectively). In this case, due to attachment of a base

material or beads to the sheet, the process is complicated or the cost increases. Also, a
powder material which is a blocking (adhesion) inhibitor may be used as an anti-blocking
powder, but the blocking inhibitor may become a powder dust and adversely affects the
electronic component. Moreover, equipment for applying the blocking inhibitor is
necessary. Other than these, a thermally conductive sheet in which a pressure-sensitive
adhesive layer or a non-tacky layer is provided on one surface of a previously produced
sheet, or a multilayer thermally conductive sheet having tackiness differing between the
front surface and the back surface, which is obtained by stacking a plurality of thermally
conductive sheets differing in the tackiness property, is commercially available. However,
the production of such a sheet also requires an extra number of steps.

Furthermore, Japanese Unexamined Patent Publication (Kokai) Nos. 59-56471,
6-306336 and 8-1515585, respectively) have proposed an acrylic pressure-sensitive

adhesive double-coated tape in which the adhesive force differs between the front surface
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front surface and the back surface, which is obtained

by stacking a plurality of thermally conductive sheets
walpdo7e534my i n the tacki ness property, is comrePCi/ak1096/042104

avai | abl e. However, the production of such a sheet

al so requires an extra nunber of steps. FurthernDre

ese Unexam ned Patent Publication (Kokai)
and %@Q’s&aw facg. Stoaveyer: sird aganshasspyvery égfbgwfm ogayiuqﬁmt@ and is not

thdPhaRPS6LHRAvaELY! | ¢ pressure-sensitive adhesive
: oub?e-coatgd&?ape in which the adhesive force differs

bet ween the front surfaceand the back surface.
SUMBMERE IQF §HEHI\WEM]§I@N1aS a very | ow thernal

co dUCtLVIty and. i s a thermally, condugtive ta
g Spiagadihe S &V&PH@%( {f,10 @F@l@ﬁoﬁl deglegpyer
thenhb]ﬂ‘y %&ﬁ@ﬁ{re éH%\éﬂ{hR/h%r’caélﬁnésQ diFfeds AR tvReeh tRDfr6nt| sAY8Ee and the
her mal 1i{lhcon ductive sheet having tackiness differing

baclmﬁne@m ot itqaring ew pdditenad sidp oheenbardig swurfaca taskiniesd fart

r it I, st.e sur.f ace
exarp I A RP s B b BRE, v BBl o ERM B e e or ot
be&dSn@émbtbdlﬂﬁhﬂ tHel ppesehinigvEmvagiovitlés methﬁﬂmqirm[&ng a
the present invention provides a nethod for producing
the“ﬁa Yl%‘?Wé‘FVYP LRk GRPPHEEheet , conprising: (a) shaping

7, TSt R I LSS GO A o e
havigg n fimotsurtive ahfhe Iba@i suyfacg ﬂhh.lﬁlbrmﬁl}sd’mdmtmeaheﬂt $OFCUrSOr

ition co nmet h) acr I'c nonqner, or a
com TR e A PhesB kB risobTer OL b B st ol ie g tgreof, o
photbpdltindtiedtiondRfiator} eﬁﬂ%ﬁﬁéﬂnﬂﬁll@%ﬂ&ﬁtﬂv& &llki preSdnt Y @r?ﬁﬁbunt of 20
in an anmount of 20 vol % or nore based on the total

vol%y ey mﬁf-.e bﬁsed pe thefetehEelpge o6 theubeimpdly congissive composition
obtaﬁﬁﬁ and (b) irradiating the front surface and
ck surface of the sheet with ultraviolet
r acb)at | dmmadiftirg the &oatndurfabd sraithebedk surfaaelbfhie Gheet with
ensi.tj.es that the [rradjation |nten3|t on th

ultfaéf gtaadiation %ﬁ& gth Tt @P‘ago}%’f Jradiationintgasitics sugh fheﬁggdlatlon
interRity lo8%Be sirhRs ntrettﬁaté(! éﬂlgﬁér%eh§%9§bttlﬁle§ Nort108, t?l%h:{l fiace

irfadiated at a lower intensity, "thereby curing t
irradgaiipatintgnsityodn ‘dnprsunfg:earradheﬁeidrat a Yovo mntmﬂyy‘élemlbe euring the sheet

and 0 O[Qi?ﬁnsgt alt %%rn%llyaco%ldﬂcqave shé ec{)nstisllmgn% a sYngle -layer thermally
conductive composition and having tackiness differing between the front surface and the
back surface. v

| According to the production method of the present invention, while the obtained
thermally conductive sheet is a single layer, it has tackiness differing between the front
surface and the back surface. Furthermore, one surface of the sheet can be made to have
almost no tackiness by adjusting the ultraviolet intensity even without applying a film base
material, an anti-blocking powder or the like to the one surface.

The production method of a thermally conductive sheet of the present invention is
described below based on the best modes for carrying out the invention, but the present
invention is not limited to the following embodiments and it should be understood that
appropriate changes and modifications can be made therein according to the knowledge of

one skilled in the art without departing from the scope of the present invention.
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conductive conposition and having tackiness differing

between the front surface and the back surface.
waewonsi4ng t o the producti on nethod of the preBEnUS2006/042104

i nvention, while the obtained thermally conductive

sheet is a single layer, it has tackiness differing

the fr nt surf.ace and t.he back surface. |
tneieffl et 'R R LS Sot orth SardBt e b, and
"a (MRS noRRrt ﬁtfékﬂsﬂ ea&ﬁacﬁMlc%ﬂd)ﬂb?ﬂér @ﬁcﬁ Beadiitd Yd Q{daicryhc
intensity even without applying a filmbase materi al
estera fr Hpethaptydie ilonynes wedy asanethdeeylia ak:e;i arsl mabaenybic ester”.
surface. The production method of a thermally
_descri bed
C =1 e carryrngodt t he
ProdluElMﬁﬂM_leﬂf@d 1but the present invention is not limted to
the foll ow ng enbodj ments and it shoul d be understood

t hahe apphepneleclayarbaigelly seriuatun sheetefi thisembediment frade
rodbA ) DA NS ORULERE Bl OO L8 LB,
therrpalbsmmﬁuéﬁmeshbetcmedlmm demparition cdrﬂi;msﬁ@’ :n(mah)acryhc monomer or
T RN O SN Y W

cond@6tivd filfer FRECHER aﬁ%{buﬁﬁom \)Gl%cor%élg baR Y |tdt§1 Volume of the
ester, or a net hacr y i ¢ mononer such as nethacr y

therrgaliyecanductinet Jamogitiop obtained; andirrediating the fht mﬁaqcfand the back

surf: ?So dl?g%h%%c%l} %llrrg%ff[et %gizatlggrog fgé?%qqu tf%\m?lgégrraglatlon intensities,

thereblyenting the shedi’tdmdtolbmlﬁﬁleﬂierrﬁﬁllyt SorsluetiNeodie sEIdhsikng of a
produced by shapi a thermally conductive sheet
Smglﬁ rlgee esmally SRICHT & FPTBRSEIR 251 daying faskineediigrpg between the
t‘-‘s‘ﬁﬂg&c&ﬂd’tﬁe $HAELur BRI C M08 e&‘ﬁ]w% ik ﬂ%[hrS@t[ﬁﬁroh SkhR drylic
(et h)acrylic nononer or £ rizabl e ol 1 gomer
singleHayes tiermallp hondystivy sheet (zfathlls @mblodlnnenatthc theamallyaconductive

thermal |y conductive fill resent in an amgunt of 20 .
comRgRt GRS o Gt onal ustiaRcry L giadoBier crabiotopofymérization
initidtbyenaal thirne0yoatiotee GORPR Yebdsost £t R84 a pRMetary mixer or

irradiating the front surface and the back Surface of

the likgesagdwichedbetrvegn twalingss and shagedinten skset by £alendanmolding or
t i i C

e AR TBEORE, e Ah bl S Uy e S I

liners,aniaslidtedwith vbtraisigl redbﬁmeat ahlistengityl dlffe@ﬁdﬂéml ti€other

It nd. havi n ckln ss differing between the
surfacg C)esfeby t?l eet is polym rlze (cured) and a t{qermallygcon uctive sheet can be

obtained. By irradiating ultraviolet radiation at different intensities on each of the surfaces
of the sheet, the sheet-like shaped article can be polymerized and cured. Also, when the
ultraviolet transmittance differs between liners on the front and back surfaces, the
ultraviolet radiation can be irradiated at the same intensity on the front and back surfaces.
The irradiation of ultraviolet radiation can be performed by using a lamp emitting
ultraviolet radiation at a wavelength of 400 nm or less. Examples of the lamp which can
be used include a low-pressure mercury lamp, a medium-pressure mercury lamp, a
high-pressure mercury lamp, an ultrahigh-pressure mercury lamp, a chemical lamp, a
black light lamp, a microwave-excited mercury lamp and a metal halide lamp. On the side

irradiated at a higher intensity, the ultraviolet radiation is preferably irradiated at an
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front surface and the back surface. Mre specifically,
in the production of the acrylic single-Ilayer
wo b@rosd4ry conductive sheet of this enmbodi nent PCT/082006/042104
thermal |y conductive conposition conprising a
nonof uncti onal (neth)acrylic nononer, a
hot gpol yerj zatjon_initiator and a thernal

ultra@&kﬁd@@@l@%ow infangity pE0.ddgas ¥ /end ?h%iér@diaﬁoa%meaiﬁ Brehgrgbly

. ke, i - B
onf e Bl B RRURER S BER o o,
the peneddatien reactiamtalies ¢xvessivetyntong nithet dand Hodc kurfages woe o loke

N NIRRT E NN FE TR
maytHa®e Hab&{uateldoha§ife strdiRHE Bid tHiS nReRt rattAalidRBAPZ Sthe
(cured) and a_thermal |y conductive sheet can be

irradiagtoai ipteasityByn the sadacetirradiater et abighprintenaidy t30d#meg or less,

' ' it : A r f
e 20 S e R B 1508 STl U v
intensitlyy ifthe medlistivah intehsic rafib $0tp0 wineh, 4 fidficiehtlalargd difference in the

transmttance djffers between |iners on the front aind
tack;SHEREE o 06 B° OPIRRRCE PEIESR d1ediorHitipghs) BTSN Had too laree,

powe&if%&w R8clis bR AR sbith&NRlitiie ﬂ’l@nﬁslhgrt {dnAntREL AL

“surfaces. The irfadiation of ultravio radi ati on ca
migiate todhd ethemuirfage toshnng apdvedep-ceated stateg ul t r avi ol et

of PR EHRE FieBRNERED B MiBhed Py e sl e Rl 3T Eon
inteSRie3 WRemdeBRP to AiffER BEtWReR FRPETIRE SIREARS bY by 8RBhgird the ultraviolet

hi gh- pressure nercury |anp, an ultrahigh-pressure
tran fithghinery dispeser oarespashye surfpgescrinle sghing thedliraygiolet
1rrac13%tfr?%1.qﬂ%}1{5¥1ﬁe gllhgégvl re g)g it%etgeg at ag]hl gﬁg’rlﬁiﬂﬁ?%ﬁé :3? §/hfap nea

therthlidy cortduetiveodcatpasibingirecusor betpreefi evalihgrs whadistredifiating in

nul.traviolet irradiation intensity, of 0.2 to, 1.5,

the YHAFVRlst UopRE o G0 i Y Qe LBfptpR iiadiated from
bothSIg¢e ks, HRORBEDT I eARAdan 3 iMblRMiRed. | T the

ultraviolet irradiation intensity is too | ow, the

pol ymeri zation reaction takes excessively long tine
Mormtfighchiond (Metlflaggkc Mamdniep | ose tacki ness. On the ot her

ha if the.ultraviolet.irradiation.is too high, the.

it etopg PR aRR (S e e ab el o et Poume Briongpive
shec BElthidBisbIMMeMThay B Nindhomér Sed feiBe folhRtibh bRE kaddran

intensity on the surface irradiated at a hi gher

(methpreaylisi nojymer, s isinet pargeulpy §mitsd e T esgingnafiesntionalt o 20
(me{lh‘r) 3 }carbékg)rfé{rg gﬁbr%teluggd ir&ﬁm&lﬁa{ll&%r ??a Hﬁi)@tu?éj&f t%ec%rin%ol{e thereof.

ower 1 ntensi e’irradia

Suitabie exmnilys thateobinchide @aan@mdiidctionalSukth)adreld mpnbaege@ntaining an
alkyi:l iglfofug Iiig\rfll%g aicgrbtorr]lenumber of 20 or less, and specific examples thereof include
ethyl (meth)acrylate, butyl (meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, octyl (meth)acrylate, iéooctyl (meth)acrylate, decyl (meth)acrylate,
dodecyl (meth)acrylate, acrylic acid, methacrylic acid, acrylamide and
N,N-dimethylacrylamide.

The monofunctional (meth)acrylic monomer before any polymerization, generally
has low viscosity and the handleability thereof is sometimes bad. In such a case, the

thermally conductive filler may not be uniformly distributed throughout the thermally
-4
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tack strength may not be obtai ned between the two
surfaces, whereas if it is too large, polynerization
w@e@cesdss only on one surface and the thermal | BCT/US2006/042104
conductive filler may mgrate to the other surface to
bring a powder-coated state. The irradiation intensity
. be adj the ultraviol et irradiation
condiiun gt Hrsteies b aeTepRa g @Pmbaéfv@élﬂuqt%ﬁe@wwon
precﬁfébf ﬁﬂ?@ § siet, e BRI ASnENEnthaERYE Adbomek Ps%@i’e?atb%n&ﬁwerted
he I'iners di sposed on respective surfaces whil
into g@totymﬁglzabie oliemenbyopastialiy pelginatiziog itiinadveice ped i mcreasmg the

A h f
visehql e PRt Bo e O d A BieS T BEHATAYE vl e BafRRg polomes
approginvieli filond5 kd NEOG0 mPhen The pedial ﬁ(blﬁfﬁleﬁte{mmloanbb @erformed by

ultraviolet transmttance are used and the sa

varigysypgtiods ave spegitia examplesstherephipckude @mk@%ﬁmﬁnwﬁ@r ultraviolet
poly‘ﬁg&gﬁ ?Iﬁgtﬁ%rfﬁ%% ﬂ?é%ﬁ&%tﬁ)ﬂ m 1?1%d aﬂﬁllé Sgﬁfﬂ{eﬁga’uon and

ionizing béam trddidih polyehdrjzationy.! Irﬁld&ﬁﬁﬂyﬁh ode do f)aifofhh&le partlal
thermal |y conducgtive sheet of this enbodi nen t¥1
POLYRSHEARGN, 4R apprppyiate H%lyfrﬁﬁﬁtfqndﬁm@for&a@ paddad to the ermally

c(urgg{,@} kit ydpr, and is not particularly
con [1mt e(gﬁﬁ Theséﬁrmnof unctional (neth)acrylic nononers
may be used individually or as a mixture of two or
Phoﬁﬂibob’meﬁeatthmﬂniti‘ﬁtdrt abl e exanpl es thereof include a

fun a acr i c. npnoner taini
HMJ@MOQ) BRI dSprrgptn s Sughars
benz%ﬁ’@@th &h&)éﬁmélﬂ%ﬂ fé@ﬁl%%d dtRg! M{jﬁl@dlﬂwhyl ether an anisoin

(meth Iate buty math acﬂé at e, ﬁ
ISOP(qul i:lzd@les kezor@t(ﬁyli -tﬁélsameﬂ(y @m)r@bmyztoa @nonc):tayd substituted

R R -

prodie¢dBe SM&dm‘er&IUn(iban@); Tpladiive @6 1 @tﬁﬁﬂe name, produced by Ciba-Geigy
N, N-di met hyl acryl am de. The nonof uncti onal
Speqitbt ﬁil%’rc?h &nﬁér?oﬁ*ﬁhom%mhwep Sltheresppples dpplude substituted
—k&ﬁlg rg{ééﬂf Asﬁéﬁg%%?m%f&ggﬁ)ﬁ%gaﬁghggl %glglgﬁce Qﬁfcjnsf hlorides such
as 2{ohphittaibhesutfomd ehloiride. Théde@hoﬂ@}tlylﬂ(&nzb@orﬂﬂﬂhﬁ%rﬁhx}&y be used

1nd1»?ilﬂ§z§1 e u]té gr? Bé’? Aty %gﬁg%}ahgr? " %Eee {uﬁng Y o ndu }tlirlaérée%ai%gg ?rtutlator is

not ﬁeﬁ’ﬁaﬁe%ﬂ}l QR PHRGY LSRNy TR0 3 1§D bgnver FRnef }W]Sdrf%rifj'rl mass

th)dcrylic nonomer is prefera Iy
of the monomer component.

Thermally Conductive Filler

The thermally conductive filler is an essential component for causing the thermally
conductive sheet to exert substantial thermal conductivity. Examples of the thermally
conductive filler include a hydrous metal compound, a metal oxide, a metal nitride and a
metal carbide. Sole compound or sole kind of compound may be used or a plurality of
compounds or a plurality of kinds of compounds may be used in combination. In view of
filling property and curing rate of sheet, a white-type filler such as aluminum hydroxide,
magnesium hydroxide and alumina (aluminum oxide) is preferred. As for the amount

filled, the thermally conductive filler is preferably filled to occupy from 20 to 80 vol% of
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into a polynerizable oligonmer by partially
polynmerizing it in advance and increasing the

WO R®eOsI4ry. The partial polymerization is prefRPCHDE2006/042104
performed until the viscosity becones approxi mtely
fron15 to 10,000 nPa-s. The partial polymerization can

per f orned, by vari, ous t hods and specifjc exa
the tb?r@?aéléffcorlﬂl&twa éomﬁ%%fm 1%5}%9%54 F@ﬁ legsy th@ﬂa%@ 6&9 % the

therR Q! & ﬁétlf\fl‘t? ‘Plr B L0R dReRM %a &Erﬂ&i%hhﬁ{&e a¥ teAkermally

|rra I zati on an i oni zing beam
conductiuel s}wt rsrmops:dtlyﬁﬁ} i Brathienmore)] if ctlu&jﬁnmadllywondmtme didler centent is

s B BBl AR 5 0 SO B GRU i

fille€AROIRAY 1% DeGRARRARCH idh Pisiitfas®fo thEBeHep PaFaceR¥iihoat yieling a
I nitiator Exanples of the photopol ynmerization

decrpasetin theorlrpvieletiatenpibnens the stfetrof inadiptingulzayiglst radiatiop)at
dlffegéﬁ%adﬁggorp ‘ﬁ%gltl@s isSh%P ﬁﬁ]&y{}rogélﬂ %{n {lﬁf Oel @ulgﬁ‘%l@ﬁ‘[ig large

er, an ani soin 1sopro er S
diffefrdnod'is hettabsaimddniyiltlet @ckiness énmn@heln@frel)t anddclssibest oftthi stobet

and g R R Ape s Asie A e Mt e Ehegmallygondugtiye fifler

contBRBceds QAUBLA, tBY sIRAL E&%ﬁ{es gﬁfm@ﬂiﬂms bER2AREsPor8h heat-
(trade nane, produced by ba- Gei g

gencgpling @lbmyntmeiﬁadair@)aylsfaﬁdrlb' Rlfglieg ¥t® hﬁwn@ﬂﬂeg durtion.

I gl ud d tQ h
Exagp i o TR s 5P e b e bon AR S EH
hyd@kiderih deditish! tb”?thaab&emﬁﬁlhﬂ Qi h?)fdtbmd@hlﬂi’ ﬂndgnesmm
These phot opol yneri zation initiators
hydgoxigiey .Egia@miey 06¥heumetﬁlrpxa4%mﬁh1§¢ perybimsn ﬁélldpdﬁanlmémde

zuc&ﬁﬂrﬂrbtxu’]%; ﬁhtﬁ?".{@ﬁ%’fg agafﬁtoh‘?@ Hetbbl @b rlbé%glgfmna 2E)%imples of

articu I's usually
the Ipemat sittide imelade peron bfdgatursinbmn mt;rsk anﬂ stliven mijridereExamples of

co ongnt .. r.mal | nductijve Filler Th ther.II
the YRR ER el gron Srocd Coiarrfpf lieon Grbide. A fille
haviag 43436 aldisg é 161@ kiz¥ af@REUEE hMEnSAERlerdd? AR size smaller than
subst anti al rmal conductivity. Exanples of the

the lprgsrayatagy p@l@lﬁl@wezeu apeprefaratdy uﬁ%lnm_enbal_lmmlwguaqéh%moum
addd @@%&g{iﬁ@ %{h%lﬁlfgxb%ebe ﬁc{gﬁge nitride and a netal

Ki nd of conmpound nay be
us &gl additian pJ the &idnbﬁunoﬁonal (meth)acrylic monomer, a polyfunctional

(meth)acrylic monomer is preferably included. By including a polyfunctional
(meth)acrylic monomer, the polymer can be crosslinked and in turn, the strength of the
sheet can be enhanced. Examples of the polyfunctional (meth)acrylic monomer include a
diacrylate, a triacrylate, a tetraacrylate and a pentaacrylate. Examples of the diacrylate
include 1,6-hexanediol diacrylate, 1,4-butanediol diacrylate, ethylene glycol diacrylate and
diethylene glycol diacrylate. Examples of the triacrylate include trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate and pentaerﬁMitol monohydroxy
triacrylate. Examples of the tetraacrylate include pentaerythritol tetraacrylate and di-
trimethylolpropane tetraacrylate. Examples of the pentaacrylate include dipentaerythritol
(monohydroxy) pentaacrylate. The polyfunctional (meth)acrylic monomers may be used

individually or in combination of two or more thereof. The amount of the polyfunctional
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conmpounds or a plurality of kinds of conmpounds may be

used in conbination. In viewof filling property and
weeornsp4rat e of sheet, a white-type filler SucPCEHES2006/042104

al um num hydr oxi de, nmagnesi um hydr oxi de and al um na

(al um num oxide) is preferred. As for the anount

filled, the thernallﬁpconductlve filler is preferably

(methjacrdis PENQIR P YSURHY Aox00-Dd i b O\Rers s mase PetHéP parts yy mass of
E]%m @% the amount filled is |ess
the o an %io&% A; tﬁéjyh gfr’(ljpnallll‘n conductivity of the
corrp05|ti on decreases and the performance as the
Oth&Mdmdsyetconduct ive sheet is not satisfied.

ol Bthraleendurine d5els Ti)sys el taarops pditives can be
addédaeg'léﬁg Shk rdi)@ﬁ1e§ eI Gh&Fhally chRuctiDe EiRL Ar¥ n%Pﬁl%é%ﬂve

ler and tends to be transmtted fromone surface to
Specuﬁe exrhigles fithe additivé inhlyde ayackiifiirng cresdimkingzagent, a plaecizer, a

ul travi ol et ity and.the effect of rradl
R BB AR B s o 5 Pl Pl o Bener, o
thlxmtf’d}?/f‘efglehﬂ es., lLﬁtraEﬂIﬂe ﬁodel}/sﬂéagUerfthdnt afASnfl-fo@sitstaged, a
sufficientl | arge difference is not obtained_ in the
colopapgianrdecs Wilﬂ ﬁ%lcttlﬁé paitigles am Arfistaticagentsa gctal ingglivating agent,

e .
o i ARberB (G B [RARE) BT Pl R P o Sl 1 OB descrbed
abowex Cldesks adlitivesB4y Hdmseds hrel@tidipdlyonres combhatiex bl ot ax nparer
h %ghesi on to a heatgenerating elenent, and fails in
I&4tisfactorily fulfilling its heat-conducting

function. Exanples of the hydrous netal conpound
EXAMPLgge barium hydroxide and cal ci um hydroxide in

addition to the above-descri bed al um num hydroxi de and

madie @t%nnﬂiymixbimn dredes@iendiicksv by refhinggo Sxamplegedut the present
invei §C| ude g‘ gy | de1 titani um oxi de, zirconium

BROYE 1ok ﬂéo PHEAP S di tion to the

MeagtieMRntleSChiabRkt dhiiitya. Exanpl es of the metal nitride
i ncl ude boron nitride, alumnumnitride and silicon

ni tn plef thefallowiag Fxpmples apg Camnaative Fxamales e cwaplghve
inte hi glﬁ V?Alé't'paﬁli f@fﬁpﬁlggsum}ﬁﬁg1 QQ/IWMC{% f¥actured by
and - a

I er av ng arge average cl e size
EIT,fMlotldrNahm/ |[H§ﬁ @EH&)E A@etlma:utnutdtezesnmasmefsedﬂwra\tidsianadiation

aver a le size are preferably used in
befopd gl St TR s na i e BroUftre Brrslred by san tha shode
descPibed Bppa&athé §1{d %8 mtﬁa%ldmfaﬁﬁﬁﬁféncé o etk Wi deferbdiged
nmonofuncti onal (et )acry i ¢ nmononer, a pol yfunctional

accof¢ipg Ity ﬁ@rfylw\@mﬁlfﬂmté& is preferably included. By
in %lﬁgwggt g ar?s%n%an%@ %‘t/o‘) gnal

cumulative intensity of ultraviolet radiation (after transmission)/cumulative

intensity of ultraviolet radiation (before transmission) x 100

Example 1

The components according to the formulation shown in Table 1 below were
charged en bloc into a planetary mixer and kneaded under reduced pressure (50 mmHg
Abs.) for 15 minutes to obtain a thermally conductive sheet precursor composition. The

obtained thermally conductive sheet precursor composition was sandwiched between two
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(nmeth)acrylic nononer, the polyner can be crosslinked
and in turn, the strength of the sheet can be
wepwansads Exanpl es of the pol yfunctional (netPQEHUS2006/€42104

nmonomer include a diacrylate, a triacrylate, a
tetraacrylate and a pentaacryl ate. Exan'pl es of the
di acryl ate include 1, 6-hexanedi ol diacry

colorless tryusparratipolye iy lsae (erenbehalase (R Briines %ﬂé@d ‘éﬁﬂ%\é pijicgperelease

di eth
agenf S IR TR RPlot SRt BRE T 3%, Ak AR aRI g @ sheet
The Mtalﬁed bhdeoétm hglding. IMtsthmﬂcsmfmesatharwf pentreediapedwith ol

e RS st B o 0B o SRR
0.52 Ui FdnPeY }ﬁe BhRf 9&%@ WELERAE 0 8| et dosaEN- R§eOthedniily

pentaacryl ate | nclude di pent aerythritol (nonohydroxy)
condpetnteﬁeetﬂﬂheﬁ 1) Fagobieingd.uHets, wwf@%mﬁ@@dy\w]@ high-intensity

UItI‘aY\R%? Bq.(fl ?Sh%ls]{éﬁstgd I?,tggurg |d % C erche 19&91&1&%%9[] of

1ow-ﬁfeérﬁéfty QRfdviied radietidh) Red d/dsighafedra@Sﬁffad:eSBusual ly from
to 1.5 parts by mass per 100 parts by mass of the
nDnof unctional (nmeth)acrylic nmonomer. OQther Additives,

Emm_dl n the thermally conductive sheet of thi S
e i ment ri t
g R et AR

charf@ en Bip@inied plaBprcy mixer emiihmiadsd ofiderr h@iuaetﬂpltessuee (50 mmHg
I ncl ude atackifier, a crosslinkjn

Abs. F},fcgsltﬁ ngnklgs to abtp}naan%lelin&l]a/rc&gﬂllwtlvg %h%ﬁ% prw{saléﬁqmpcgmon The
obtafnﬁé‘ 'ﬁierfrﬁfl? E&‘?d%tl@é Qreeﬂﬁe@lﬂdr%@ﬁﬁ)bblﬁgn 348 84ndwached between two

ener hi xotropy agent (e.g., ultrafine powder
coloEles!snlamparaitsPﬂEﬂf lacﬂrsa‘mea,tedawth msﬂwfmemlwge agpahend aving an

col ar ant on d qL a c
uteaGi Py PR Flealbni AT R & Stk e offineg ghee
still HbIGRRI1SRA o BotH surfideb eR8dof hvas aiatlisted Mlithrmdiavislt @tdiation for 15
initiator other than thgse described above These

mlmatquattam@tenwﬁwfw Y cmp anwne sieface agd 0i74 re Wiem ner the pther

i, BB B Sl RO G LR O] 5

obtaneds Elete, ithevamface madmted)wlth hightiatensity tiveseldExatigioasvas
Measurement of U tra Lty: . . : o
designated as Surface A anlE{ the s&/rlfa%le ?rtra 1er1]tte StlhtIXW—lntensﬂy ultraviolet radiation

was designated as Surface B.

Example 3

The components according to the formulation shown in Table 1 below were
charged en bloc into a planetary mixer and kneaded under reduced pressure (50 mmHg
Abs.) for 15 minutes to obtain a thermally conductive sheet precursor composition. The
obtained thermally conductive sheet precursor composition was sandwiched between two
colorless transparent polyethylene terephthalate (PET) liners treated with a silicone release
agent and having an ultraviolet transmittance of 98%, and calender-molded into a sheet.
The obtained sheet still holding liners on both surfaces thereof was irradiated with
ultraviolet radiation for 15 minutes at an intensity of 0.05 mW/cm? on one surface and

0.80 mW/cm? on the other surface, whereby a 0.5 mm-thick single-layer thermally
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In all of the follow ng Exanpl es and Conparative
Exanpl es, the cunul ative intensity of ultraviol et

w0 awi7ms34eh was nmeasured by using UVI RAD(tm PCT/US2006/042104
(manufactured by EI'T, Mdel Name: UR365CH3). Also, the
cumul ative intensities of ultraviolet radiation before
and after transm ssion through the |iner were neasur

ed
condpytivesshagt (Bhest 3hvine dbisineil b Hlgrea suEptisirgdintedgith highintensity

ultraX’@ﬁ:ed Fad#lﬁb()%:vdéstr SlgP oﬁt ?%\E/]\ngﬁrf c%or g {he %%ft r a\%agfa{egrm}ped

low-tité@REFultiaditte radihtion Wuﬂﬂlésgnlated ak IStlﬁa 1By of
ultraviolet radiation (after transm ssion)/cunul ative
intensity of ultraviolet radiation (before

Examplgdsni ssi on) x 100 Exanple 1 The components accordi ng

t OTE%] godlgdl{gﬂ{saefchﬁjdh QWL foBndBROE sHovREInCHbIE] @elSW&@d

0 a pla ary m xer and kneaded under
charg@kicisioc pn@a@meta@sﬁuxmhlgd isdyd funder 1lugedptessire (60 mmHg

Abs Slaaninsh o TR PRI NG )- L RAED emayliqn. The

obtaﬁfeﬁ %1%91’1 E&[Eﬁl@ﬁ{/é 518t fi‘@&n&ﬁ%@ Qﬁlﬁdn ek warRviched between two
t wocol or | ess t ranspar ent | ene terephthal ate

colo(lmnanspmﬁaoomeéafdw towepht dateu(PE¥bh@erﬁ tpeiad @ithgewiconp gelease
ageri ﬁP‘iﬂ%’é agn ?ﬁl;]lﬂgrr A9 Shsrhd ende#%g %g% Qe Qmﬁﬁgd 1n§o a Fl'lleet

|ntoaS tal ne eet
The Bﬁiaﬁieﬂ @hédt BEN Holindliridis Srubdith cerfadeh dreeaff V\msrradlatadl wathe d

Wi t h uItraonet radi ation for an
ultravipletaadiatjorfor d 5 Pnygs atan inaneoid i R G T surtace and
0. 33@%9{[% @Ftﬂefb%h tsﬁﬁ'a eS'thEféB € o OWNSLERYCIBsiRe18- 1498 tHaiakly

single-Tayer t er ma conductive sheet [Sheet 1) was
condiotias stedt (Shectedg) wata;e)bma‘dad’ém,rth%lw@tce érragiated with high-intensity

tenS|t uIt Vi Ol i_atl.on as
uragi e e on e e bl B A ad B ies, PRI AN
low ibhdity RSl idlét Hlklld‘u@iﬂl'v@ls dbsigdddsi Suifases. desi gnat ed as
Surface B. Exanple 2 The conponents according to the
formul ation shown in Table 1 bel ow were charged en
E_él_tmhltgﬁl nto a planetary rrixer and kneaded under reduced

gg@ﬁ%rﬁb 1 the ?orrmql?atl% QH&S& 1d ‘falﬁptl % ﬁre

precursor conposition.
charged en bloc into a planetary mixer and kneaded under reduced pressure (50 mmHg

Abs.) for 15 minutes to obtain a thermally conductive sheet precursor composition. The
obtained thermally conductive sheet precursor composition was sandwiched between two
calorless transparent polyethylene terephthalate (PET) liners treated with a silicone release
agent and having an ultraviolet transmittance of 98%, and calender-molded into a sheet.
The obtained sheet still holding liners on both surfaces thereof was irradiated with
ultraviolet radiation for 15 minutes at an intensity of 0.05 mW/cm? on one surface and
0.32 mW/cm? on the other surface, whereby a 0.5 mm-thick single-layer thermally
conductive sheet (Sheet 5) was obtained. Here, the surface irradiated with high-intensity
ultraviolet radiation was designated as Surface A and the surface irradiated with

low-intensity ultraviolet radiation was designated as Surface B.
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obtai ned thermal |y conductive sheet precursor
conposi tion was sandw ched between two col orl ess
wao e@neprent PET liners treated with a siliconeCrebmages2104
agent and having an ultraviolet transmttance of 98%
and cal ender-nol ded into a sheet. The obtai ned sheet
still holding liners on both surfaces thereof was
Comparatiye Fxamplgik h ul traviol et radiation for 15 minutes
at gpci S . 22 13
005 B RRk SRl ber i R Tep RO L TURE RN fhrfifed n
the sinreghsnmeaysein Bxaampbal kycepothdtyat slwevisinekrble Sheletv, fhe fomsulation
obt.ai ned. Here, the surface irradiated with
“msﬁﬁéﬂgﬂntensity ultraviol et radiation was designated as
Surface A and the surface irradiated with

Co tiv@tE'?('%@ﬁgIeYZ ultraviolet radiation was desi gnated as
rtace B. anpl e 3 The conponents according to the

f orThglcatponenshapeording Mahé frmubioowhaver & Tatde § ddlosnwere

bloc jnto a anetary m x and .kneaded under re ed
change @ biok Tred o BHRE Rt g oo ST 360 Bl Ut e
AbsHITeF Rin(t&3a0 QUG ¥ theSMEIR} cAIdaEiNcBEtGRERODI CoRPosiithe The
obt ai ned thermal |y conductive sheet precursor

obtadrndibermeilp sondustive plprt PIFew seeroMRoRitionvas sheshwighed between two

I . J4d .
col e PAEH EB Y L1 e R FLRRBETILANS icBle it L6l one rlease
agentland uviag eh uliraaidet ttansndtencd o8, addalead@ndeldedidtdedheet.
el B 2 e et b
ultribIEA%ERLS] fradiRhLRE af A inlsHY 680.6% ndW/cAF dnBiRSithde and
of 0.05 mWc on one surface and 0.80 mWcnR on the
0.9%mN¢ems an fhecsherwhdresy yharedy B Infrmnhrilikk singlgtlayer dyeemally

conlE Spoel P AP oVt ity AR bR R fe-incensiy

ultratidleendiliation waadésdriadtl avesurfies AghdtiedsudticSitddiged Hithnd
the surface jrradiated with |owintensity ultraviolet
lowrigignsity Wisavielst wdiatign aras dlesignated as3fage Bexanpl e 4 The
conmponents according to the formul ati on shown in Table
he r harged en bloc into a planetary m xer
Cm%%i 3%2%%§gfﬁ%der reduced pressure (50 nmHg Abs.) for

15 Theroh@sndnis adebaling & thh ésrmilldtionchowt i Tatsle 3 vekiw were

recursor, conposition. Th
char%e en b?oc into anpRanetary nﬂxer an% kneaded under reduced pressure (50 mmHg

Abs.) for 15 minutes to obtain a thermally conductive sheet precursor composition. The
obtained thermally conductive sheet precursor composition was sandwiched between two
colorless transparent polyethylene terephthalate (PET) liners treated with a silicone release
agent and having an ultraviolet transmittance of 98%, and calender-molded into a sheet.
The obtained sheet still holding liners on both surfaces thereof was irradiated with
ultraviolet radiation for 15 minutes at an infensity of 0.52 mW/cm? on both surfaces,
whereby a 0.5 mm-thick single-layer thermally conductive sheet (Sheet 8) was obtained.
Here, for the sake of convenience, one arbitrary surface was designated as Surface A and

the other surface was designated as Surface B.

-10-



obtai ned thermal |y conductive sheet precursor
conposi tion was sandw ched between two col orl ess
wao e@nsprent pol yet hyl ene terepht hal ate (PET) PCTESH06/042104

t r eat gd-t-R—awstdizcone—+relgaseagent and having an
ul travi gRet | transnifttapce |off 98% apd cal ender - nol ded
into g smeg The abtajpedsheef _st|ll holding |iners
on both |§UE]Bceld t Her efif A riEdi ated with
ul travi glEek| r adj atilon for [I§ mifjutes at an intensity
of 0.Q05 cn2 jon ane surfjage apd O0f 33 mMN cnR on the
ot her |sUrfafe, mwhereby|a 0 Ck single-layer
ther ngl ||} §onducti ye sheet| ( was obt ai ned.
Here, |t h& Blf ace i affRat gla gh-intensity
uItravic@eE'radtatiﬁh as (G dl as Surface A and
the syrfigcelirradi gted|w th bnsity ul traviol et
r adi atji qn mﬁq desi gnat ¢d_als B. Exanple 5 The
conmponentes_according to the ion shown in Table
1 bel qw|weee_chgrggd enbl i pl anetary mi xer
and kn@m.*:@g‘ §nd% ledut@d g 50 nmHg Abs.) for
15 m n @G&d o obtailn a|Thern nducti ve sheet
precur|ggl copnpoki tijon. | The| o thermal |y
conducﬁgve bNeef prj{ecul sor| ¢ on was sandw ched
betmee\/é&o &0l pxl gss {wan bl yet hyl ene
t er ephtd)& al® (RET)| i lﬁrssgJ M th a silicone
rel egg&E|dgent apd Having an iplet transmttance
of 98%g/and| cal endgr - npl ded sheet. The obtai ned
sheeg Sglal gol dhng i nersjx sur f aces t her eof
was Ericgd afsd gt ol {Eavj® ation for 15
m nuges |@& @n iptersity of| 0. 05mMWN ¢n2 on one surface
and‘QYSA cn¥Zj on [t hefot her| suiface, whereby a 0.5
mm t.8i|cKeSi Iechayg; fdermld v jeonducti ve sheet
(Shegt| 5E ol ai|med)|SHels- t & slrface irradiat ed
mntnﬁhigm-i tensity ulfravj ol et |radiation was
designatfed @as Surfgce A and [fhefsurface irradiated
wi t heljovid nfensidy (W traviebles radiation was
desi-gnat|&l a5 Slisfgce BESCopar afjfve| Exanple 1 A 0.5
mm tAi lcHZsi ngl ef | ayler {her g |y conjugﬁgve sheet
( Sheet| g was optaijned|in [fhe sdne %Easm
Exanpl e |& exseplnthat, |@s ghiewn |in Faﬁl 1Tbel ow, the
f or mul jat|ion Was|dli flferest . [S|w Q@ | S0 S
o]
2 g8
= 2 2% A
2 B 182 |2 | 2% &E
2 le o588 |85 I8 | =222
g |5 (982 |Blg |8 |O00zw
2 |7 |258 |55 |8 | BBEBE
. |12 129552 EE |2 |33 ®
5§ |2 [Bgl=se B g | 28838
= g |s e = 2 2 238535
2 = |© g 8o v B E 2288
5 |Eo(2s|2EE g s | 2525
SETEEEEE|8g sy | EEE8
REcseElRE i | ey
g F e e
< ) s e
EE: 2| aey
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Conpar ative Exanple 2 The conponents according to the
formul ati on shown in Table 1 bel ow were charged en
whb@e/osard a planetary m xer and kneaded underPCEUSINEE042104
pressure (50 nmmHg Abs.) for 15 minutes to obtain a
thermal |y conductive sheet precursor conposition. The

obtai ned ther | v conductive. sheet precursor )

cotEe RF el Ry CalRE et i Exfme o S o paative
Exarhplep afahofh ipThyieDelene terephthal ate (PET) liners

treated with a silicone rel ease agent and having an

ultraviolet transmttance of 98% and cal ender - nol ded
i nt o Tablehk&iontenife(volbb pofiBtrehle Cosdudtive Fdlediim §héet ner s

on—both—sygrfaces—thereof—was—rradi-ategdpi-th m 7
ul travi ol dt—radiationt3PPE5 njnut Rt dixagmple

of 0 02 mNcedhon ode surdack ghd lo 88 Lol o2 tHe 3

H34dpheringar fladd,9 whéBéby 68.1. D 446 t|hRtl $i Bdl ef 1721 63.5
hydtoxétepal | y [condudjti ve $heet [ Sheet| 7) s obt @i ned.

" re, .the surface irradiated with high-infensity _
g?fggg; iy a@fﬁgﬁwg KoM el 50 s FF it iy of
U Y AREYG VIS REEF W th | owintensity ul traviol et
M radi at i %n was designated as Surface B. Conparative
Cagly &h8dithe components according to the formul ation

S hone HePmdiBPshdhetRR! et fo?u&éhaa{b%g ot @g%téd%ﬁh%
Kk e re

pl anetary mi xer and knea under uced pressure (50
adhepippignatgs on bodr sutfices (Sutfess ApSwifitcaiB) of theheheetetyl the following

et AT S BER e PYESLHAThoc RO ALl OR pRsot e Hiers

fromdmigdvirédresitheriofieen two col orl ess transparent
pol yet hyl ene terephthalate (PET) liners treated with a

Adhesiqr BRgi8Yr el ease agent and having an ul travi ol et

o : - .

o ot BebinBRE ool e T B WL AR K8 Btbenor

adhesion faergy by lweing dfrotweBack rTieaidi RPEH000 (hanifichavd by RIHESCA).
' of 0.52

Herep fPatbesiih e o duane b als a5 6 e fieeratiaps curve
obtaisibd B end MYArdnltar. MR {h AR8GMEL ey Sy éh@%&r, {RN8Qlind) ivB%er.

obtal ned. Here, for the sake of CTonveni énce, one
The mepsuring conditiptserre ankdlowssi gnat ed as Surface A and the
othel ‘.%H()face was designated as Surface B.*1: Trade
_namne d(pr ofuced by G ba Special ty-Chem cal s)
Press-contact time: 1.0 second

Testing speed: 600 mm/min.

Stainless steel-made probe (diameter: 5 mm)

The adhesion energy is shown as an average of the number of measurements
(n=5).

The measurement results of UV irradiation intensity and adhesion energy are

shown in Tables 3 and 4 below.
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*2: Trade nane (produced by G ba Specialty-Chem cal s)
*3 : Trade nanme (produced by Ni ppon Soda Co., Ltd.)

wo 2007053802 nanme (produced by Showa Denko K. K. )HA¢EUS2006/042104
thermal |y conductive filler contents in Exanples and
Conpar ati ve Exanpl es are shovvn in Table 2 bel ow. Table
2 . Content*_ (vol %._of rmal |y Conductive Filler in

Sheet The sp@%hl??’CU&I’&WIWOWWW%Y&WMW )part was set

IO 1. U g/cmj an I§RPECTT) NTTYSPindl LD

hrydroxede W%#ﬁﬂ%#ﬁﬁ%&gﬁ
EX@&IB |y conductivelsheet prprr*n?ﬁrpd abave wélbs
Exapplagt ed for the adAd3i onl|enePd¥ on|both suPflaces
Exp®plfhce A, Surface 8B0of {he 888et Iy the fbi.0ow ng
Examipleotl. At t he eval uasBon, [t heosbeet [was used.d or
Exémpldmt i on after [strpppi ng theo,losner< from bgin
CorBalARR T GHRIED! | Ad(es! ON[ENepgy THe Tackingss of
COI olar]atiB}é'E E‘ﬂ:eéu l”cQ\§§ECL Wd;Qﬁ at-vated—n 32—;17||b of

Tael Taoact RDTI
UII o C

ICI uvy UST Iy lu.ur\ T T\ 11
COWEP ed—by—RHESCA) Qé?n, fthe adhe rOnn

1) emrogay maﬁradleﬁ@riﬂéemsd oh 5@#Act Ao Babdh frfabdie
stress-strain curve obtained by the neasurenent. As

t he adhesi on energly1 is larger, the tackiness is

| ar ger ab}PH’e Ar?éla%l

PRISE ondi qfchbﬁgn%ib{eCa@WCbW Shest Load:
ST SR

Exmplemp adhesi an en(a?zQQ i sl sho@A7as an averaéé3of t he

Expmplss? of neasur énen2€2(n=5). GHB neasur eneni3.Besul ts
Exafapld\8 i rradi ati on i ns.dhsi ty an@.2adhesi on eneilgy are

Example 4 3.92 0.58 6.8
Example 5 4.47 0.73 6.1
Comparative Example 1 3.10 3.02 1.0
Comparative Example 2 3.62 0.11 32.9
Comparative Example 3 3.02 3.15 0.96

1) Ratio of adhesion energy on Surface A to that on Surface B

In the case of the thermally conductive sheets according to the present invention
of Examples 1 to 5, a thermally conductive sheet having tack strength differing between
one surface and the other surface could be obtained by irradiating ultraviolet radiation
at different intensities. On the other hand, in the sheet of Comparative Example 1, the
amount of the thermally conductive filler was as low as 2.0 vol% and therefore, almost
no difference was yielded in the tackiness of both surfaces of the sheet obtained. In
Comparative Example 2, the ultraviolet radiation was irradiated at an irradiation
intensity ratio exceeding 30 times while employing a certain high filler content and
therefore, the filler migrated to Surface B of the sheet. The migration of filler to one
surface of the thermally conductive sheet is not preferred because the filler may desorb
from the sheet to cause contamination in the production process or stain the adherend of
the sheet. In Comparative Example 3, the irradiation intensity was the same on both
surfaces and accordingly, almost no difference was yielded in the tackiness of both

surfaces.
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shown in Tables 3 and 4 bel ow. Table 3: UV Irradiation
Intensity (nWcnR) 1) Ratio of UV irradiation
WO nioensi4sry on Surface A to that on Surface B Tedi/eS2006/042104

Adhesi ve Energy (mJ) of Thermally Conductive Sheet 1)
Rati o of adhesion energy on Surface A to that on

cl .Surface B In the case of the thermally conductive

=lallfeet s according to the present invention of Exanples
1to b5, athermally conductive sheet having tack

sty engt j Héthd @ fdroRRingRaReaRfly Tehd @GR e 3RSkt [ AP Ag!
surface coul d be obtained by ifradiating ultraviol et

radi ati G at shﬂpfrfgeerténmnallbftcen@thé§0m@n81t1h@p@pwe@r intored |

h h h
s R R RSV PRy bR A e
prec@Be6k dohﬁj’risfr@ eﬁ(me’ih)ﬁ&(yllc ﬁQ)ndinEf 6 £pslgmeFisablé 6l|1gi@ﬁbrltlli‘erédf§a

t acki ness. of both surfaces of CE’\(; sheet obtained. In
photw%ﬁaﬁra%%twe inifiaiepiaad 2 thermally pendgtive Bllerpigtest ingw mmt of

20 V%lgg o g e%@]@c? oithelt tﬁfe‘@dlﬁ‘ﬁlé QPtHe%&HI%H?%oﬁ?jc'tl% @&ﬁ

e enp oylng a certain I'er c ntent
obtaimpd] anler ef ore, the filler rrigrated to Surface B of the

Ehor et 18)° ot g anhatentale s oY Back eSS ot bt

withtult@avid1Ed ra8iatiBY ofl@sefdat filt:aiioldd @radiffin ihRnSi@bSSich that the
contami nation in the production gr ocess or stain the

irradigiiien drtaesityfon the S@ﬁ@eﬂrradlﬁeft@fr?p@g g1 iptensifaing0 dinges, eress,
[

than (i FELBLL AL O de iR WRRRAME BRE iRy, 13585
curirightie tlaeek ambsistainingrothbrnsally fcandiscti€h ahees corsistibg v b R leflayer

ducm .a thernmally nductive sheet, c rising:
therpay CRABFAG TGN RBFTY hEORGIREK e G0 RS PIGR the Tont
surf4ek gﬁ&l{h%q{ack Q9@ Sheet having a front surface and a

back surface, the thermally conductive conposition

precursor conprising a (neth)acrylic nonomer or a

polymer i.zabl Id 9o r.the eof , ~a phot opol.ynerizati

Por ot SPE e o PR it § e e FORL PR el
clairh I, WheraftHe {mefh)adty1¢ahSodier BB poRaRetiabld digotiet tereof is a

vol ume of the t ermal |y conductive conposition,
polyg@path,eeghg%@ obtained by partlally polymerizing a (meth)acrylic monomer

and thereby increasing the viscosity of the (meth)acrylic monomer.

3. The method for producing a thermally conductive sheet as claimed in
claim 1 or 2, wherein said thermally conductive filler is a filler selected from the group
consisting of aluminum hydroxide, magnesium hydroxide and alumina (aluminum

oxide).

4, The method for producing a thermally conductive sheet as claimed in
any one of claims 1 to 3, wherein the ultraviolet irradiation intensity on the surface
irradiated at a higher intensity is from 2 to 20 times the irradiation intensity on the

surface irradiated at a lower intensity.
\
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(b) irradiating the front surface and the back surface

of the sheet with ultraviolet radiation of different
w@bdormsi4ed et irradiation intensities such thatP€EsS2006/042104

irradiation intensity on the surface irradiated at a

hi gher intensity is 30 tinmes, or less, than the

S A O B S
any oiirt @ff alaing latotd) emomin the abRAusIE] iMadiBheLnGRAF ISt 2Ry of a

si.nhgl e-1 ayer . thermal | y conducti ve conposition and
1.5 Iﬂg\&%ﬁg(’? a‘éé‘@?e%@dﬁfeﬁfaéﬁﬂll@eb@%% the front surface

and the back surface. 2. The nethod for producing a
thermally conductive sheet as clainmed in claim1,
whér ei nAt thernfaliyt dopdeativk isheetrprodivesd Iy th peodpetiviBikipakira

' r thereof i.s a.polynerizabl e oligoner obtained
therrgljl/ﬂ}g(gor AR ng‘f ?ﬁ“}y e@#ﬁ?%‘}%é f9Pi ¢ nonomer and
t hereby increasing the viscosity of the (nmeth)acrylic
nmononer. 3. The nethod for producing a thermally
conductive sheet as clainmed in claim1 or 2, wherein
said thermally conductive filler is a filler selected
fromthe group consisting of alum num hydroxi de,
magnesi um hydr oxi de and al um na (al um num oxi de). 4.
The nmethod for producing a thermally conductive sheet
as clainmed in any one of clains 1 to 3, wherein the
ultraviolet irradiation intensity on the surface
irradiated at a higher intensity is from2 to 20 tines
the irradiation intensity on the surface irradi ated at
a lower intensity.5. The nethod for producing a
thermal |y conductive sheet as clainmed in any one of
clains 1 to 4, wherein the ultraviolet irradiation
intensity is 0.2 to 1.5 nWcnR2 on the side irradi ated
at a higher intensity. 6. A thermally conductive sheet
produced by the production nethod of a thermally
conductive sheet clained in any one of clains 1 to 5.
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