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DESCRI PTION Title of Invention MAGNETI C SHEET
Technical Field 5 The present invention relates to a
magneti ¢ sheet, which is capable of suppressing
undesirabl e el ectromagneti c waves enmtted from an

el ectronic equipnent, and inhibiting el ectromagnetic

di sorders occurred in ﬁE%RﬁPT?QN: equi pnent .

Background Art 10 The magnetic sheets are used for -

Title SERIESSiQN of noise, or for RFID. For the purpose of
depression of noise, along with rapid devel opnents of

el ectronic equi prentpgacANETICHBRRA conputers and

nobi | e phones, such as down sizing and higher
TechifibgORRNEY, these el ectronic equipnents suffer froma

noi se interference due to outer electromagnetic waves

anghé pre&dRIiAvERL6hH rBRItES S0 gg{i&%ﬁ@@c hidt Quibe ii]éléap able of

el ectronic equi pnent. I'n or O suppress suc

supplitegggﬁfgf Shddiible \é?éétfﬁiﬁ%%ﬁ&g@ WAVEBRBMERY e @ll:éﬁtxionic

ken for the noises. r exanpl e, a magnetic shee

equiptEn S AndaRhESSIN18 86k cnd g §HAYRHs B @F& N In bR dectronic
noi sé emtting source or a noise receiving source.

equiphténhtTagnetic sheet is forned by adding alloy (magnetic
powder) such as 20 Fe-Si-Al to an epoxy resin,

Back d Argresin, or the like, and then being cured to
orm into a sheet by hot pressing. The magnetic

POYHE i it tht &1t bSE usal for§ BE1SlebO8 Fhoidk, DR TSARIFED. For the
noi se depressor. The better the effect of inhibiting

purpdsaefiip$es2bn bh foiseR ARl withNe@lid developtdtt € Elc@bronic
i magi nary part f' ot the magnetic perneability of the
equipt®Ene] & &, pBARINAl SomPUtEId éﬁtﬁnﬂfﬂiydplﬁtﬁ{éé shith hBQoeaSSzing and
where the magnetic Sheets are used for RFI D, as a

highdrae@ilieridyeitibse Rlédtfomfit quipeAts SR froal h MRidéSinterfarence due
coil antenna in an el ectronmagnetic induction method,

to outétieléctrSmagREHS vHved sl bt feforddf (Trvitds0dbeliréc?Y Withdh She
having I C tags referred as Radi o Frequency

electiodénéq hipeednton IaRrte) to bagprdee scMiftirerdness, via@ious
exanple, in the nobile information term nal, various

countermeasures have been taken for the noises. For example, a magnetic sheet

(noise depressing sheet) is disposed adjacent to a noise emitting source or a noise
receiving source.

The magnetic sheet is formed by adding alloy (magnetic powder) such as
Fe-Si-Al to an epoxy resin, acrylic resin, or the like, and then being cured to form
into a sheet by hot pressing. The magnetic powder inhibits noise, and functions as
a so-called noise depressor. The better the effect of inhibiting the noise of the
magnetic sheet is, the larger an imaginary part p” of the magnetic permeability of
the magnetic sheet is.

On the other hand, in the case where the magnetic sheets are used for RFID,
as a recent trend in the art, radio communication using a coil antenna in an

electromagnetic induction method, which is represented as mobile information
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conductors (netals) such as a netal casing or netal
parts are di sposed adjacent to an antenna el enent for
transmtting and receiving due to downsi zing of the
nmobile 5 information termnal. In this case, a
magnetic field usable for the transmssion is largely

termi?%fg%hgq%%g %i;etr?éd tg% gta{EB %‘regggﬁcy‘fde%‘ilﬂ?‘&%{b&l é%?b.’%??, has

ant efin as ar a conmmunit C

been ?%cgatlf?‘ neeaf OFOB%&%&E%%%%?@%& gnﬁgxrnat%{o%cfeﬁ‘ﬁﬂﬁgf Q}airfbus

uction system € shor ed, ransm ssion or

condu%ﬁﬁ'@i(ﬁiéfglﬁgucﬁ a%aadin%télr(‘?ﬂ',% &Y Jsﬂ%ﬁll P?g’%rﬁfgdlg%és%ﬂl ddjacent to

ecause a resonance t1requency |

o an U ST o PRI RN g ot
nfom G 1A SURCh ARl SRRyl P o

largelt%tmﬁi%cﬁﬁém& fn%if%l ]ﬁ'@:?gﬁt %Sﬂﬂchnt bR BAfehRAETement,

of the nmagnetic perneabi the magnetic

and al§ BeRLRI1A L oM Bh & tidh FsBHt OBk RIBAY Eﬁﬂ‘é%déts% inen

I ke, the 15 nmgnetic sheets are require ave

electrBRAlneERI AN ANGSn 3Pstebi hﬁell}f Fé ShEABAEY, or_-rﬁﬁhﬁﬁﬂééion @r receiving of

fire retardant i1s”general’ly contained in the magnetic

a radidB&dSon, YWecofe BEFANYBREd R3] rddoh@nt tAIERRALy i@shifted.
hal ogen- based conpound typified by a brom ne-based

To prdven® th@é@élé@ﬂbniégﬂé‘%ﬁ:ddisgﬂﬁar@,aé QRS QEPOIRE between the

has a l'arge environmental |oad, as it generates a
antenghﬁréléﬂﬂen%hﬁrﬂ@ cotdebt@sS AR BRY i}hﬁﬂﬂ'ﬁﬁtcﬁ RIS PRSP IR Yed that

urning. Thus, the use of the hal ogen-based ‘conpound

the mbﬁﬁgﬁic bﬁe@@hé@&tﬁﬁ%e&%@l &%t h1T 1Bk hﬁﬁgﬁ@t’ﬂ@peﬁeabﬂity,dand a small
p

osphorous-based fire "retardant has al so been use
imagiagry part |u7 6f 1R MagaBtic pakehnbility. | nferior to the
hal ogen-based fire retardant in terns of the

Prapelid hgmsictdhetd 412 meuAt&R elebtrotid Qipments or the like, the
situation, there are clients who desire a magnetic

magn8tieghebvaRdreqdbrdd hDid hést rediidafibd RAETIroh@t4QRINCE. @
magneti ¢ sheet having a certain hardness or harder to

Therdf6i, aVieren@tlAdint ib)eenbsal bogiRindéd &€ th@ gaincticsdRets
each containing a fire retardant, the 2 follow ng

megoRtyer, siBeetdnvantiohad e rbtdrdanrd halfencidsedsdesidund
cont ai ni ng al um num hydr oxi de, magnesi um hydr oxi de,

typified bgr bomve-based fikeretsrdarit saisetiet Ji@amlogandbaked compound
phosphorus, anmmoni um pol yphosphate, or the like as a

has aflhsgeendtorifiantalduxd) asityzeheegtddd-hiymiibgacdtisl Sheeis

containing as a fire
environmental hormone upon burning. Thus, the use of the halogen-based
compound tends to be restrained. On the other hand, a phosphorous-based fire
retardant has also been used as the fire retai‘dant, but it is inferior to the
halogen-based fire retardant in terms of the properties as the fire retardant.

In current situation, there are clients who desire a magnetic sheet having

flexibility, and clients who desire a magnetic sheet having a certain hardness or

harder to improve workability.

As halogen-free magnetic sheets each containing a fire retardant, the



10

15

20

25

5 retardant and/or flanme-retardant auxiliary,

nmel am ne, nel am ne derivatives, red phosphorus,

amoni um pol yphosphat e, pentaerythritol, dextrin,
pol yvinyl acetate, or the |like (see PTL 2); and
magneti c sheets containing as a fire retardant,

oot e S OGRS R it
8 58 RS M OBt U o

retard &, %‘i’ﬂ%d‘ﬁh ghl%iﬁ@ a@ﬂﬁiﬂ?ﬁuﬂn{ég%lyﬁﬁbaiﬁatﬁgof‘ﬂ%‘hkb 48 a

ret ar dance, magnetic per he magnetic

ﬂame%%sfdm a ??ﬁs%% PTAMD] fdgdkty she@tst &ﬁtﬁgﬁﬁy"&%e.{ fird

hal ogen-free fiTe retardant I's used gener I1f a

retara@ﬁfggnw Rim Obetabfaht hEx1853 Hl%@émhﬁe RblaadideHertBives, red
fire retardance 15 cannot be“sufficiently exhibite

phospHWEY A m rhi8dnt B@y?ﬁbgﬁhﬂ@ pehtMrviRatdll A8xtr{ tpﬁﬂfﬁ@ﬁzl acetate,

i s added to give e fire retardance to the nmagneti

or thesﬁﬁg (geel PT‘L@QQE& 'ﬁa%ﬂifceéhé@¥ cBRtAanfensd. ﬁrE%%ardaﬁlt

order to obtain a soft nmagnetic sheet, the anount of
alumiﬂiﬁnﬂisfdﬁoiﬁbafr%ﬁén@ﬁﬁ% hi8rdHadd %geq;ﬁ%? &ift$ réd‘Bhbsﬂiorus (see
possi ble, at the same tinme as obtaining sufficient
PTL $)ire retardance. 20 Mreover, the nmagnetic sheet has
poor hum dity resistance, and the fire retardant

bl He@dever thesd!fit@e6ta@flahifa IRGR Fldrke-sb@HanP hukil®aries do not
magnetic sheet varies in its thickness and nagnetic

have BiffR@énid Bfc Mtasdeichbnd whtE l‘i:hegﬁr Bee ABABGEH & I8PELhmcknt for
required to have hlgher reliability for use in the

obtaifirgChizbfife RAEFOIRR, She sMtdhedfc pe@iddIRliBPONE e magnetic sheet is
personal conputers, and the I|ke 25 I n the case where

decredssdf t PaBgnALH]g, ShERS cd<® Wherllg Qiﬁlo%rﬂ 866 €ira FoLHd a0t is used,
magneti ¢ powder is added to obtain high magnetic
genemdlynigaldabid dmot of 8H6 itiRg retardamniis aohaddedBdiecidteCretardance
sheet. 3 Citation List Patent Literature PTL 1
cannctdppaefeidialyeathibiield c HowevdrpivtreOiie 16dg: Aot of the fire
2003- 324299 PTL 2 JP-A No. 2003-243879 5 PTL 3 JP-A
retardont ROIHeAlO9F ve SHafHE Webdrdam¢enbitBhd magnetic sheet, the magnetic

sheet may be hardened. Thus, in order to obtain a soft magnetic sheet, the amount
of the fire retardant needs to be decreased as small as possible, at the same time as
obtaining sufficient fire retardance.

Moreover, the magnetic sheet has poor humidity resistance, and the fire
retardant bleeds on a surface of the magnetic sheet, or the magnetic sheet varies in
its thickness and magnetic properties by absorbing water. The magnetic sheet is
required to have higher reliability for use m the electronic equipments, such as
mobile phones, personal computers, and the like.

In the case where a soft magnetic sheet is produced, a large amount of
magnetic powder is added to obtain high magnetic permeability, but causing to form

a hard magnetic sheet.
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The present invention ains at solving the problens in
the art, and achieving the follow ng objects. Nanely,
an object of the present invention is to provide a to
magneti ¢ sheet which is capable of reducing
unnecessary el ectromagnetic wave released from an
Cﬁaﬁsbq%%gonic equi pnent, is capable of inhibiting
el'ectromagneti ¢ disorders caused by an interference

Paten%fLiye{}rA@&eessary el ectromagneti ¢ waves within an
gl'ectronic equi pment, has a |less environnental | oad,

bRyl Al 4 e LRSS0 120

C%EW?%%Z%%"%@;%%W falling off fromthe

magne I hventors of the present invention

hawpr ignt el _belé to solve the problens, and

cone tgg %%I?‘g'lg%(% Eggiggsi ghts. Nanely, the inventors

have found that by the use of at |east one of a

silicon atom contai ning nelam ne cyanurate and a
SumnARPRMVehtRn d am de- contai ni ng nel am ne cyanurate as

a fire retardant in a 20 nagnetic sheet containing a

biglen reddn tidn RAVESE Soﬁz@ﬂ%'isﬂg gi’éﬁl@nfdﬁkl%aﬂ;t; ah88chieving

magnet 1 ¢ sheet contal ning no 'ogen, an aving a

the fo#lrgér?nngﬁ}ﬂjerc%? mﬁﬁleﬂz %@polgggtd%ﬁlﬁrblfebéﬁt frﬁ}egl%%?{;i:‘sneco provide a

ch the nagnetic I'S prevente

magnbBklshB8t Rhich isf:&ﬁ) aE?ZE\:/ gpg?is}o[@?% 3:1’_131%??%&% 'éﬂarc%r(ﬁfl?éll?&ic wave

present 1 nventio as the rre

releas{eﬁ.t REAa ele[(]fﬁlq)lﬁ@ Qaﬁﬁ)‘ﬂigﬁt, lig cﬁ}?:%l@%&' iﬁHiHiﬁh@%@ectﬁ?%ggnetic

e compounding ratio o 25 the red phosphorus,

disorddrkica88e @b BnGARE AL RINE JTRIAIEC0Q %Y 3 HAlRagRBEe waves within an
carboxylic” acid am de-contai ni ng nel am ne cyanurate

electrBhfe @fllipfietd, Bfs A%edPeArbinbnt MoRAPEAY isdtilfed both high fire
fire retardance and preventing the nagnetic powder

retard 408 dhd ﬁi_a!gin@ﬁc?fefrmeﬂbﬂifj{‘ YRR treReh s hRSBHgRG it BBwder contained
af orenmenti oned findings and the neans for “solving the

theref AOBIRNhSRELABIOM S gMeticashebp! | OWS. <1> A magnetic
sheet containing a binder, a nmagnetic powder, and a

fiTRe ifvdRbAY SitfHe preRehirvdtfod hafe IfteAERAN stRbAitHSolve the
at least one of a silicon atomcontaining nmelam ne

probléMaNah@temane theFallbRkye insightsd NAMEHE 6hé #hvidigrs have found
nmel am ne cyanurate. Since the magnetic sheet descri bed

that Byntlelasecofitlieast 68 Bk @iledbn afvm@BNtdiAMERiAAmiAddyaSurate and
smal | . The fire retardant contains at | east one of the
a carldalylieQitid amide-containing melamine cyanurate as a fire retardant in a
magnetic sheet containing a binder, a magnetic powder, and the fire retardant, the
magnetic sheet containing no halogen, and having a less environmental load and
high fire retardance, from which the magnetic powder is prevented from falling off,
can be obtained. The inventors of the present invention have also found that as the
fire retardant, red phosphorus is further contained, and the compounding ratio of
the red phosphorus, the silicon atom-containing melamine cyanurate, and

carboxylic acid amide-containing melamine cyanurate are adjusted so as to satisfy

both providing high fire retardance and preventing the magnetic powder from
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to atom contai ni ng nel am ne cyanurate and the
carboxylic acid am de-contai ni ng nel am ne cyanur at e,
so as to satisfy both high fire retardance and
magnetic perneability. Furthernore, the magnetic
powder is prevented fromfalling off from the
. etic sheet can be prevented. <2> The magnetic
fallmg%g’gt_a_ccording to <1>, wherein the at |east one of
thepgih ecno&fn §0oh AL, Qfa}b{}x%.n%}‘én%ﬂ‘ ﬁ&?(}i%#@%‘ﬁrdaéh% ARYns for
t he carboxyli ¢ acid am de-contal ning nelam ne
: : i cle size of 1 gm
sol e B o b A B T <o, “the
nu iCl: i l.am &
<L (AR AR SRR Bk e 8 ARARL o RerPBLIRR: apd g e

retar%ljll}g, iPthd R&e rgg.ﬁﬁﬁhi: goﬂ&‘ﬁﬂg gg 1S Yn e Kion

the magnetic eet descri I'n <2> can 20

. : ; L ] , i
o A L o L X e
k 35%,5-, e magnetic sheet according to any one of

mela@ﬁ@gjrr]a <2aI,E wherein the magnetic sheet contains 400

Pagi e %e%&%éﬁc sharidaaribed in 4BSsithidd'8o AWK Gn

powder, a parts by mass to 150 parts by nmass of

envirdhmef@st 10308s ndiNe Bhé FeOReLadahe EhALAKhE R 184t one of the silicon
mel am ne cyanurate and the carboxylic acid

atom 2BhEENERR L1 Ahife cﬁﬁﬁﬁfﬂt@earﬁy EMRxylieheld ¥814&cdPQining
parts by nmass of the binder. <4> The hagnetic sheet

melaREROEHRNGrdte, 8)s %@aﬁ&ft'yﬂ(ﬁhtlﬁgﬁ%e WhgFRIdtet N8 Mdetic
5 retardant further contains red phosphorus. <5> The

permEFGIMRY. CFRaPaRimaRe OfHY DA ghetitpowdehes privddied oM Thildle off from
the red phosphorus is 6 parts by nmass to 19 parts by

the ni%ifeticrﬁe%%wﬁlfe%r%%nﬁb’&ts by mass of the binder. 5
<6> The magneti c sheet according to any one of <1> to

<2> <SPhe Hadh&tic méétadcebfmn? to G, RéhaA9a0the 3D EdBB @R8I ¢he silicon
sheet described in <6>, further contains the curing

atoma@8bdinise mdlBaiink 6l 0LHE el tid taborllit ARidREARS-cEntaining
sheet in a high tenperature and high humdity

melafidb cPARRFEte OB} D autEdradsedge bartidie stASofMB@RAE bir Cess.
sheet according to <6>, wherein the binder contains an

ePThE maLSdtic sheet described in <2>, the number average particle size of the

melamine cyanurate is as small as 1 num or less, so that close alignment of the
magnetic powder is not blocked. Thus, the magnetic sheet described in <2> can
obtain higher magnetic permeability the magnetic sheet containing the fire
retardant having a large particle size.

<3>  The magnetic sheet according to any one of <1> and <2>, wherein the
magnetic sheet contains 400 parts by mass to 1,550 parts by mass of the magnetic
powder, and 70 parts by mass to 150 parts by mass of at least one of the silicon
atom-containing melamine cyanurate and the carboxylic acid amide-containing
melamine cyanurate, relative to 100 parts by mass of the binder.

<4>  The magnetic sheet according to any one of <1> to <3>, wherein the fire
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In the magnetic sheet described in <7> the binder
contains an epoxy resin, so that thickness variation
of the nmagnetic sheet in a high tenperature and high
hum dity environnent can be decreased. 15 <8> The
magneti c sheet according to any one of <1> to <5>,
WherEl j [ an et hyl ene-vinyl acetate
nﬂarCopgﬁ%ﬂgﬁn%P@é?%@kﬁa%ﬁ%@?g?@.eet described in <8>, the
bi [ eavi nyl t
<5> égﬁ%
<5 so 't g“t téﬁrr%%ﬁgtg F%&Eg%%tﬁ&c%n’ ﬁygl\%g%le%%i “ﬁ‘flp??g!‘"’”%ﬁed
. . . . g
phoss i EREB L 7 Sl Eh08 AR, SMREL o5 1 8e by mase o
thetﬁBEQﬁtioned el ectroni c equi pnent. <10> The nagnetic
sheet according to any one of <1> to <8>, wherein the
<6> “ﬁﬂﬁtﬁhi iR &hekbf abHIRAS tSa R oRe APELRSCE>. A ' ini
to t eE%%esenteinsentﬁg%? tﬁe9&%rious prob%éns ﬁ%ﬁﬂﬁgﬁauunga
cuﬁngﬁggﬁgtional art can be solved, and a magnetic sheet,
rch is capabl e of reducing unnecessary 25

elped %%@@ﬁtét@e%\éﬁcﬂ%fﬁ? eg>f flﬁ’ﬂh@f](r‘@ﬂt%ﬂlé MU Cyring agent, so

equl p I's capabl e I nhibiting el ectromagnetic

that tHiKHAEVArRAES the RAghBtiehesLRLS Rk YARBESSRAL 3érltd high

el ectromagnetic waves W thin an el ectroni c equi pnent,

humid@$ efvi@9nSRVidOPeBBERhLse®. | 0ad, and satisfies both
high fire retardance and magnetic perneability, and

<7> T rem pprehicd R PRgasHiLs BOWES! WherOheRbiedef M ains an epoxy
falling off, can be provided. The nagnetic sheet of

regint he present invention can be used in the KHz to G+
range. 5 Brief Description of Drawings FIG 1A is

OrEPie SReWetia sXBE: aBasiHeaeik 752l Kihdar bbhiins an epoxy resin,
retardant (MC-5S) used in Exanple 1. FIG 1B is

so thaa thRéken s Qe iofRbf tRASAEaBTR Ishdat # AfhiPRAemipet@fifie and high
treated nelam ne cyanurate (MC-20N) for conpari son

humidity RnFifennhdkt dbh K @ecrbastd. graphs show ng XRF

measurenent data of non-surface treated nel ani ne

<8> CYPR¢ hedcnetMsHRbNactarding tpany ek of <> fd &5>) whefdi@ the binder
2A is a graph showi ng Py- GC-MS neasurenent data of

contadld 48 etleylendanhyl 4ddtafRdopedpdetr.n Exanple 8. FIG 2B is

a graph showi ng Py-GC-MS neasurenent data of

nolir the A@Betic sheet described in <8>, the binder contains an
ethylene-vin_yl acetate copolymer, so that the magnetic sheet can have flexibility.
<9>  The magnetic shéet éccording.to any one of <1> to <8>, wherein the
magnetic sheet is used for a RFID functioned electronic equipment.
<10> The magnetic sheet according to any one of <1> to <8>, wherein the
magnetic sheet is used as a noise depressor.

According to the present invention, the various problems in the conventional

art can be solved, and a magnetic sheet, which is capable of reducing unnecessary
electromagnetic wave released from an electronic equipment, is capable of

inhibiting electromagnetic disorders caused by an interference of unnecessary

electromagnetic waves within an electronic equipment, has a less environmental
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15 treated nel am ne cyanurate (MC-20N) for conparison
wth FIG 2A. FIG 2Cis a graph show ng Py-GC M5
nmeasur enent data of non-surface treated nel am ne
cyanurate (MC-40N) for conparison with FIG 2A. FIG
3A is a graph show ng IR neasurenent data of a

oad, GRRSTRSHEL B PE v ShABIE e MU AR 58 rom
L e e
magngﬂg\%ﬁ%éf %Pﬁiev&;}g{es@ﬂg ]Ig}eﬁ@gdl’ﬂ ?ﬁ-t bﬁe 'ﬂg?d fiﬁ'%hb K736 TPz range.

ur enen requency
properties of the magnetic sheet produced under the
condi tions of Exanple 22 and having a thickness of 500

Briefpe)sglgpﬁ:pg‘ofﬁ&vﬁnﬁsgraph showi ng a neasurenment result

requency -properties of the magnetic sheet

erﬂ'}‘.Cﬁg i%‘ E?%L}hste %}govgl?l%%%iﬁg%ﬁa I APE £’ #RYe retardant

havi ng 5 1s a diagram

. pd atn] measur enent net hod of transm ssion
(MC ﬁ;’%));%%[;?ng@??p |1%%' of Enmbodi nents s (Magnetic Sheet)

- : . . .
TTPIEERS. et find ARICHEREDLcMNERL 00 GORLRASe trated

mela%%%?%?ﬁrat@@ﬁlé*@bm%r E&ﬁg%ﬂ%ﬁnaﬂﬁ@ﬁ%.ﬁ l'y sel ected

conponents as necess -Fire Retardant 10 The

fifeg! 63k %@?151%% gh&gﬂféjXﬂF AakfrdAPhOUStPof h6S surface treated

retardance o magheti ¢ sheet. The nagnetic sheet

melaxgﬁlfiﬁlé BEa L8 TM AR P BonPatRbASyRh IERSIA One of a

I con atom contalning nel am ne cyanur at e and a

CapfgX¥AiiE adhh haéﬂo%ﬁhgqgﬁ-@mm mdRuASIMBEt A¥EN S alfBre retardant
as the fire retardant. "15 As the conventional fire

MC-5E) aL8R M Exdniifibagen- based conpound is mainly used.
( Vﬂen t he hal g{;Eeln-based compound i s burned, a harnful

Mg ab ik S g9 eiRivithe BREGTNMS dné A ienfiit 228 BT Hodksurface
| oad. Mboreover, as the halogen-free fire

treated melamine cyanurate (MC-20N) for comparison with FIG. 2A.

FIG. 2C is a graph showing Py-GC-MS measurement data of non-surface
treated melamine cyanurate (MC-40N) for comparison with FIG. 2A.

FIG. 3A is a graph showing IR measurement data of a concentrate of the
toluene wash liguid which has been used for washing a magnetic powder.

FIG. 3B is a graph showing a result of a library search, which shows the
match between the toluene wash liquid of a magnetic powder and glyceride.

FIG. 4A is a graph showing a measurement result (') of frequency
properties of the magnetic sheet produced under the conditions of Example 22 and
having a thickness of 500 pm.

FIG. 4B is a graph showing a measurement result (u”) of frequency
properties of the magnetic sheet produced under the conditions of Example 22 and

having a thickness of 500 um,
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retardant, for exanple, non-surface treated nel am ne
cyanurate is known. But, the non-surface treated
nmel am ne cyanurate has poor conpatibility with a
bi nder 20 and is hard to be dispersed in the binder.
Thus, in the case where a hard magnetic sheet is
| ntRnded § gilgap aauced aidiﬁ? %‘B‘éﬁ?ﬁi’fﬁﬁ nBi{eth84 Bf Bfansmission
the magnetic sheet 1rmediately after form ng

loss. (pressing) is decreased, i.e. the magnetic sheet is
softened. Mdreover, as the nechanical strength
significantly decreases, it is difficult to increase
t he amount of the nelam ne cyanurate to be added, and

Descridtisn PEswiddigicait fire retardance cannot be obtai ned.
urthernore, fromthe surface of the nmagnetic sheet,

(Magr@shshbstypowder easily falls off, i.e. so-called
powder falling easily occurs. 8 Here, the nel am ne

CYPR! hiigheltie shoB® baThd Bré 8 YARLK @SS cA8idind 48 Wi st a binder, a
which is formed as an oligonmer adduct by repeating an

magnadfi ipokeldr! £24 hi iR RtardE 2 BhAFudibrl RAEYRRYHHBpridtely selected
shown in the follow ng reaction formula. -------

other chindnehitd Bk n¥cessa®. N-J' NNNNHNY NH HNNH | 1]
N HN NHZ HZNN~ N JHZO NN O s The nel anm ne

-Fire Bptivdaaite has stiffness due to nel am ne skel eton, and
a hydroxyl group (OH) is generated therein by the

adohé 626 réRadhhois addstbso hB&o ifiprave AireRbsFEirReETha
polarity due to the hydroxyl group, so that fire

magnegitahdatice i s exhibited. However, it is extrapol ated
and confirnmed that the hydroxyl groups form hydrogen

bdhkis nbginseRnslset ef thepréseniinye G2 8oiSns abledsd onldaif a silicon
t he hydrogen bonds forned by the hydroxyl groups may

atom eantdn gy reddii v cpinuiato ey catlesylit eid b ifife-cbhtdiging
consi dered that the hydrogen bonds are bl ocked,

melamatetyanuratans the firanytaddantn whi ch part of hydrogen
bonds is protected is used,

As the conventional fire retardant, a halogen-based compound is mainly
used. When the halogen-based compound is burned, a harmful material is
generated, causing a large environmental load. Moreover, as the halogen-free fire
retardant, for example, non-surface treated melamine cyanurate is known. But,
the non-surface treated melamine cyanurate has poor compatibility with a binder
and is hard to be dispersed in the binder. Thus, in the case where a hard magnetic
sheet is intended to be produced, the mechanical strength of the magnetic sheet
immediately after forming (pressing) is decreased, i.e. the magnetic sheet is
softened. Moreover, as the mechanical strength significantly decreases, it is
difficult to increase the amount of the melamine cyanurate to be added, and thus
sufficient fire retardance cannot be obtained. Furthermore, from the surface of the

magnetic sheet, magnetic powder easily falls off, i.e. so-called powder falling easily

occurs.
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so as to inhibit occurrence of aggregation and to

i nprove dispersibility in the binder. Thus, it has
been found that as the fire retardant, by the use of
at least one 15 of the silicon atom containing

nmel am ne cyanurate (nelam ne cyanurate whose surface

t rlqgltee ih rﬁélaﬂnﬁbl Pﬁﬁﬂr&ﬂﬂg%ﬂfaaﬁ% ﬂ?)%g&%ﬁp%éyeldl& adduct,

acl -cont al nf ng nel am ne cyanur at mel am n

Whicl‘f:iéafa eah\’ﬂﬁﬁﬁg bl 398kt ?trgg X\?ﬁﬁ% anddd i ﬁ't@acmbﬁ of

exh| re retar anc that o
1 ﬂﬂﬂ&b éﬂa htE2eds TRb&H DErhe A0 ik ¢ ét'ilﬁ{f 1
mea owder - ?ch?lang of tﬁe magneﬁ;c po 1 : era%mtheorglljlgfaace
of the 20 magnetic sheet is hard to occur, and t hat
when as the binder, for exanple, an acrylic rHBEﬁr
descri] OWIS used, curing of the binder:

acchHer at ed up SI ng, to thereby oljgiR—a c( \f
mag eti c sheet | ex%jal | ent surface s othn SS,
V\NI N thi ckn ar| on is suppr essqg

nper at ur é"an h hum di ty —envi onne - Sl | con
i ni ng Cyanur at e- gg/?h:
Ha heﬁ%m atomin lirfhe silicon atonk ntal ni ngji'

mel ami ne 5 cyanurat@ can be confirmed, for exanple,
by X-ray fluorescence analysis (XRF). The nunber
average particle size of the silicon atom containing

NMeTREINE a A AR ey 2hBrate 14l $t@fhYssSPhetd fE154RRENHkEBtAN and a
the intended purpose without any restriction. It is

hydrtﬁd&@fgﬁétﬁp (OH) 1980 R6rdt68 $heMif Dy 1} AdUIBIRN @WEEiBAE Thus, the

particle size s greater than 1 m the silicon 10
melaRiREtFANRtEHAG dpblamthel ey tHethPdlokoL kfor), @8&hat fire
al i gnnent of the magnetic powder, and the magnetic
retar@iAREIstdx@ShiREd | NHoMRERL!E &5 SRigabolRYd haddeamfaded tlafttthe
the thickness variation of the nagnetic sheet may
hydrdi§t eFeupafctth By diigdh Bahatwsea Bbleculesdinhingfy occasions, and
tenperature and high humdity environnent. The nunber
that fhechpdiegha bondk €osheé beftheleydregyegioupRanagpicatsd aBgregation of
obt al ne 1s for exanple, froma particle size
isocyﬂhﬁfdtb@.m Therdfbey, ¢ofs dcratdured thyt the &y deébde beidDare blocked,
The silicon atom containing nelam ne cyanurate may be
namely,af6hBi deadyayugytd indtrthéclpp ectusithyalrogeh bonds iid yrotected is used,
prepared product. Exanples of the comrercially
so as &y aihibbl eccpraditetofiagghegaidiCab® to (mprofadispeesibiyty in the binder.
SAKAI CHEM CAL | NDUSTRY, CO., LTD.).
Thus, it has been found that as the fire retardant, by the use of at least one

of the silicon atom-containing melamine cyanurate (melamine cyanurate whose
surface treated with a silicon compound) and the carboxylic acid amide-containing
melamine cyanurate (melamine cyanurate whose surface treated with fatty acid), it
exhibits higher fire retardance than that of the non-surface treated melamine
cyanurate, that powder-falling of the magnetic powder from the surface of the
magnetic sheet is hard to occur, and that when as the binder, for example, an acrylic
rubber described below is used, curing of the binder is accelerated upon pressing, to

thereby obtain a magnetic sheet having excellent surface smoothness, in which
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20 A nethod for producing the silicon atom containing
nmel am ne cyanurate is suitably sel ected dependi ng on
the i ntended purpose w thout any restriction. For
exanple, a nethod for treating a surface of the

mel am ne cyanurate using a silicon conpound is

. f f | S g
thickafES VB o PRty €Fs D A ARR (ORREHIRAL SRR hbmidity
envirddiBeh It €Nded purpose w thout any restriction. For

exanpl'e, a method of mixing and stirring the nel ani ne

QTS : NWE is used. 10 The
Slhcgiii%ﬁ?t%n%ﬁ Maamﬁ%f%;fﬁ{{ﬁ%{eé‘d

['1con conmpound is sultably selected dependi ng on the

i "'Fl?é"ﬂf&_e n@%‘ Bpwsiﬂcbﬁ%g)?gﬁ’ tHeLSHibbS tak;ﬁfﬂ*co% Q{}ﬁ%}g%elamine

t hereof i nclude organopol oxane such as ne

cyanud¥E OffDe ROhN B X ARRxadh B! BY IX-POY NBblXBAE afAfsis (XRF).
i &

met hyl phenyl ~ pol ysil oxane! ‘silare conpoun

COMHah RidMbr SivedRSe ?Qﬂ@élb G AN NeSsiliSHE Bt AR -containing nilelamine
met hyl tri nmet hoxysSiTane, ethyl trinethoxysilane, hekxy

cyanu{rﬁi:;d‘?st A/IRY :S@Ib%te@ abpyd ndih?i JFELOEh I A0 ?gﬁﬂ@é‘e)@vithout any

ri met hoxysi | ane, octadecyl tri methoxysi e, dinethyl

restri€lil! NRXKSIrbARELIPE L of ldgat hoxysi | ane,
trifluoromethylethyl trinethoxysilane,

h%@ﬁ%ﬁ@%&tﬁb@ﬁﬁ@é’ﬂag@ﬂdﬁfc@éﬁﬁ Iid gpeeate_y kAXh 1 pm, the silicon

trimet hoxysil ane, and y-am nopropy trimet hoxysi | ane.

atom-¢HeReniRYRe] LA B é}f&ﬂlﬁh@é‘ﬁldﬁks Qlosk A HpIR MBS 19R- m&Emetic powder,
as

these, i 0 al koxysilanes suc

and thehiitreticPropexisd 6 maBde Bk RYkbet MaFER QX YHdeAN8nA tRe
preferable, 1n terns of excellent reactivity.

thicknesGa/aRfatydr 6f id shapietie <hent aidy E%@Iﬂr%@_a@iﬁﬁﬂrt@&&)‘erature or
e

The presence of the carboxylic acid amde int

in a hégH bpblratudé afd HghdanalitpeAtieniRdm ne cyanurate
can be confirmed, for exanple, by pyrolysis 15 gas

c h]?‘l@@ﬁhﬁﬂfe@ﬂi%rag‘@hﬁﬁﬂiae (s &H&Shagﬁ@ﬁp g@m& careA@ftained,
am

particle size of the carboxylic aci e- cont ai ni ng

for exABIAE) fR6mCy pavtidlesizs dBsribabloy theresitadaseRal hsep diffraction.
the intended purpose without any restriction. It is

prEfesidieby atogt@itaiing. myBenien g anuFR el mayh@d@ommercially
particle size is nore than 1 m the close 20 alignnent

availaile phedwegireirbitraeily girepsred peidedt. and the magnetic
properties of the magnetic sheet may be degraded, and
t Hexdihpdendtheam ratirdallphvhilableghelict isdlade MC-58

(manufactured by SAKAI CHEMICAL INDUSTRY, CO., LTD.).

A method for producing the silicon atom-containing melamine cyanurate is
suitably selected depending on the intended purpose without any restriction. For
example, a method for treating a surface of the melamine cyanurate using a silicon
compound is preferably used.

As a surface treatment method is suitably selected from known methods
depending on the intended purpose without any restriction. For example, a

method of mixing and stirring the melamine cyanurate and the silicon compound is

used.

10
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may becone | arge at high tenperature or in a high
tenperature and high humdity environnent. The nunber
average particle size of the carboxylic acid
am de-contai ning 25 nelanm ne cyanurate can be
obt ai ned, for exanple, froma particle size
di [ ' f I 1 i f j
TR B I R ER TR SERe Ao anfibein AL A
. - I [ i
purpc S R oo icion,  ERR S Ao p e R Ba Rty Sflosane
i ' [0 ' naF

such b By o R TR o gty phenst

polysifbi%ﬁe'? Qfahe _rcoﬁfgﬁ%ﬂs RAntdGi g2 ENe%¥ chbGpBAL Ysents, such as
am g ne

e- cont ai ni amne 5 cyanurate IS suitably

methyIRHatRE G RPaNd B8y 10RihRend B8 H8 dh PRFIRLERe M dx 81thn & Vetyl

restriction. For exanple, a nethod for treating a

trimeﬁ&%@ﬂﬁn@f aéae tPﬁhé\iHoﬁfsﬂ&d@} et Rd eyl Bifththekd il AR, dilsthyl
prefierably used. A suriace treatnent nethod 1s

dime okl &thYe SREFCERANDE éﬁé?\ﬁﬁﬂrﬁ%wﬁ_@%hy1@aﬁﬁwhﬁgtmy§g§ne,

I ntended pur'pose w thout any restriction.” For exanpl e,

hepta@ et ABIAREY M bl G sARHe Skl itﬂﬁaétﬁ@xgé\hﬂeﬁk@, R%d y-aminopropyl
cyanurate and the fatty acid is used. en the

trimefhéIATRNR. MR IRAATHE 6N INAFAIRaRS of L abRGiNA (it ! NOF these,
fatty acid, it 1is considered that an am no group in

alkoxyb@ah&] SHEs G¥ARYTtMReibxhsBsAE i bthylRgiméikokysilane are
acid, and as a result, an anmi de conpound is forned, as
prefef A6 eoeRirath MexcBRenf AldcaMigg formula (1). Thus, an
anal ysis is perfornmed by pyrolysis gas 15
--CarB@iquaA&ﬁrmMe-OByltﬁﬁiﬁ/gMelamias, Coaaké+ m t he
presence of the carboxylic acid am de. -NH2+ R-COCH
- *The @eblitn cEGTAHE @atBHoxylRadidbidadh dhe®asbétyald seid
sel ected depending on the intended purpose W thout
amidéRYntAaind fldl@Mindypamhese chanradonetdd]dot aximela bydpyrolysis
isostearic acid, 20 stearic acid, palmtic acid,
gas cHi'cﬁhﬁtogi‘hth&Bl@l)l’éi@(ﬂ’y}@@'MS).d- These may be used
i ndividually, or in conbination. O these, lauric acid
i STRE ehehbh@davéragh @rasichf sihé b thdyaibepklibiseid ¥midetcontaining
favorabl e dispersibility. --Red Phosphorus-
melamine cyanurate is suitably selected depending on the intended purpose without

any restriction. It is preferably 1 um or less.

When the number average particle size is more than 1 um, the close
alignment of the magnetic powder is blocked, and the magnetic properties of the
magnetic sheet may be degraded, and the thickness variation of the magnetic sheet
may become large at high temperature or in a high temperature and high humidity
environment.

The number average particle size of the carboxylic acid amide-containing
melamine cyanurate can be obtained, for example, from a particle size distribution
thereof measured by a laser diffraction.

The carboxylic acid amide-containing melamine cyanurate may be a

11
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The fire retardant preferably contains red phosphorus,
in addition to the 25 silicon atom containing

nmel am ne cyanurate and the carboxylic acid

am de- cont ai ni ng nel am ne cyanurate. This is

advant ageous in terns of further inproving the fire

comnfe%&i%ﬂl%aﬂ%ﬁleﬁﬁe b?&iﬂ%%ﬁgéﬁ% baeﬂv?regﬂﬁoﬁﬁgt.

phosphorus is suitably se ependi'ng on the

| Nt @REed P BRSSmMetAANY AANabES biddilc SReludR IRy PE
a commercially avail abl e product or arbitrarily

(mantﬁir']a%%eﬂdbjﬁ Badust CHEMIE AT, ERBUSTRYN 0. hereyr f ace of

e red phosphorus be coated for providing excellent

hugieldihs dries besBiGRg tABdatbyaNR &d abhlk!dohYa Ph 8% dIQmine
no 5 spontaneous cofrbusti on upon m xing. As the Ted

cyand2Bes RiiYsh W& t8d dbpeRdiny GO BhethtehBld E)mﬁ%@ﬁ%out any
whose surface is treated wth alum num hydroxide is

restriB#8AP| Fbi edample, ARRMAbd For £R8tTRh PRFABDBF Hfe hiklamine
suitably sel ected depending on the intended purpose

cyanui¥atd QEing2RX Y 86k rbRRablyt ussd.preferably 6 parts by
mass to 19 10 parts by nmass, relative to the 100

PaAsarfite TG nnt! MEtKId T uit N9 el die PR knbSrr B%$hods
than 6 parts by mass, the effect of inproving the

deperfdihg onefha iddsEdedpaRIschRitBbtifhAgGestMiRibd. NEFANDH pleS a
nore than 19 parts by mass, the total anount of the

methé@ e alikin PG etirfing theemblargidcedyamdaite ARG BATRGY acid is used.
relative to the binder. This makes difficult to Keep

bi Wihienot Heheuriffe@nsitthe rieMeeine yaandatdie thedtRdrweithrihaThtty acid, it

together, with the binder, the proportion of the

is congpretithat pAMISInd groupein@neklomfhegtadirate o fRResH with the
causi ng decrease in the magnetic perneability.

fatty a&idyded-asTdeeduilf)dat aindds dbinpblundsie feahed, HeRgdiditted by the
the i ntended purpose without 20 any restriction.

followiingrfpiaald (Or eThusnah udelpsis 4 pytfoemedByepyrodysis gas
et hyl ene-vinyl acetate copol yner, pol yester, polyester

chronpatogua st e G GMSE ab kenat@nfiehy thepragace optlos phyorstic acid

cont ai ni ng pol yester, a phosphorus-cont ai ni ng
amidgol yest er pol yurethane. The binders includes various

bi nders such as soft binders and hard binders, and are

suiNahlHyRs€100Heds RefONHRg on Foemiubs énded pur pose

wi thout any restriction. For 25 exanple, the acrylic

r UBbhe fatity acskis sustalily sebrctledidapendingreh theintended purpose

et hyl ene- vi nyl
without any restriction. Examples thereof include lauric acid, isostearic acid,
stearic acid, palmitic acid, oleic acid, and linolenic acid. These may be used
individually, or in combination. Of these, lauric acid is preferred, in terms of high
hydrophobicity and favorable dispersibility.
--Red Phosphorus--

The fire retardant preferably contains red phosphorus, in addition to the

silicon atom-containing melamine cyanurate and the carboxylic acid

amide-containing melamine cyanurate. This is advantageous in terms of further

improving the fire retardance of the magnetic sheet.

12
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acetate copolyner is used as the soft binder. <Acrylic
Rubber> 13 The acrylic rubber preferably contains
epoxy groups. In this case, the epoxy groups are
reacted with a curing agent, so as to inprove
reliability. Nbreover, the acrylic rubber preferably

fuﬁlg% ?185 %%ﬁ?ﬁ% Qéﬁﬁﬁa@b&%ﬁdiﬁg%"ﬁﬂ 1n%19&é?fpurpose

are con e acr Ic ru Sto |

Witho?xﬂra‘:ﬁ?g .’cll(gtn%,b er : r‘ﬂ; g‘e et]ﬂ@ffcﬁgﬂg ab?gtaé%ﬂﬂc)c ot bltrarlly
prepa@‘égﬁra&ﬁct( BAY is ﬁ%@f ft‘erdyﬂ}&'%'thﬁ'slu? a{cA'}thh% I?@% @‘Ho)é{)hsrus be coated

er 1s a I'TEFOFCOO mer o

for prggﬂﬁflgt gce yt]tltﬂlfm‘f@ﬂ L %E0REa c%n aﬁH?X EAgral%le stabdhty me% to no

acr onitrile COpO yrrer

spont@.ﬁ&%fﬁﬁ&ﬁnﬁﬁéﬁibﬂ Hﬁglﬁ%opol yner (BA/AN) are

prefera 10 The wel g average nol ecul ar wei ght of

thgs "f}{ié ¥bd ShbEPRGH s v%}ll o Eé)ls ﬁ)’%%@%d‘ ﬁhd HEBuS Fhose

excel l ent Coatl ng abi en t wel ght rage

surfa@@iseﬁ%?éd WetHOA hfh o 37 de D&Y e%@e&@&pﬁﬁlﬁ V' SCOSI ty
of t

magneti ¢ composition (which prepared by adding
t e BBgNGid RN, pHd%ﬁhof‘ﬁé BB élﬁfﬁl?%’élec@éd Hﬁﬁeﬁdfﬁ% on the

to the blnder) decreases, and it becones o apply

intenflB8 V\Eqﬂ? pOROREH L %thflbﬁ&l Copt 1@'1:11'\9@‘&15356 RINEDY tnass to 19

er having a large weight. Wen the wei ght average

parts'q%) ﬁl‘é‘éé 2el¥GLORS the 1005 Rt By 8RR JH38e Hihgei scosity

t he magnetic conposition becones |arge, and it

bepaiEstHas Mot FPRIsK thA8 APAR8HyCmass MRS fidcebf Dﬁ‘p'r@ﬁng the
a large viscosity. The glass transition tenperature of

fire r& (3@ daBEY baEndtURDEBLaiBe P EWRMIhE amBint & nife Jtlllﬁﬁf 19 parts by

When the glass transition tenperature is | ower than

BRGothhEmotnit dBithé ta@eticp &k 86y ABARRE Hrd Bt HIdand iAcreases
hi gh tenperature and high hum dity environnment nay

relatﬁ@q:@ the MRAAer. WIS gk e FEchlk 30 Xekp Windl la'gﬁeh& powder
hi gher than +15C, the nmagnetic sheet tends

and thafike rébarth@tacgathes, withbieshindet, rt@le%ﬁ)f)ﬁﬂﬁﬂi of\@lhé]ﬁiagnetlc
aver age nol ecul ar weights or glass transition

powdef iR Eh@ ik fetiPehdt i€ d8bienced, dMRIsey Bbcreabe @6 thé infagnetic
rubber havi ng epoxy groups serving as functi onal
perm@hbiizg. and an acrylic rubber having

mass,

-Binder-

The binder is suitably selected depending on the intended purpose without
any restriction. Examples thereof include an acrylic rubber, an ethylene-vinyl
acetate copolymer, polyester, polyester polyurethane, polycarhonate polyurethane,
phosphorus-containing polyester, a phosphorus-containing polyester polyurethane.
The binders includes various binders such as soft binders and hard binders, and are
suitably selected depending on the intended purpose without any restriction. For
example, the acrylic rubber is used as the hard binder, and the ethylene-vinyl
acetate copolymer is used as the soft binder.

<Acrylic Rubber>
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14 hydroxyl groups serving as functional groups may be

conbi ned. Furthernore, an acrylic rubber having epoxy

groups serving and hydroxyl groups serving as

functional groups and an acrylic rubber having epoxy

groups serving as functional groups may be conbined.

WrERe bigae: ADEr frefdtBBBF Sortand/Sfthy Shddhpsl | Thahieds®, the

5 obtained and conpression properties is’increased.
epoxylSbupsaeaehefld WRANEEILinaHRRE! 4d £51d Snphiwvl AIThiRAM

alr bubbles are hardly included in the acrylic _
Mored i ehid acSfic iubber pebifealbly firtidr ddiRalRORetiokys BRAIpd. S The

i mproved. The binder may contain an epoxy resin as an

hydroXivl @i $p £ aFcCeditARIER theMery1ia-udbex Yol £5i0 i niignive G dhesion.
smal | nol ecul ar weight is added, the nelt viscosity of

10Eka@ phédsieihe v widtleial (Roneasad of fleh a&sRedhbed include ethyl
(form ng) the magnetic sheet. Thus, the magnetic

acryl@e0(dRO; basylcaityhee i(Ba) casédcribhitele (AN) Or ThsaimyBe ribber is a

using a polyfunctional epoxy resin, the reliability
homopblyinher sRgiiRly R b€ Chef ehofisrk.NJASaRe REpolyuiddah ethyl

I mproved. Suitable exanples of the epoxy resin include
acrylate-adrytotiitrilucopoly1epe KA AN) mnd & Higyhgey] siecaagbpttdik:

am ne based curing agent, an cationic curing epoxy

copoly®sr (BASANY araprofeicablesal t, sul fonium salt, or the
like as a curing agent, and a radical curing epoxy

r €8ha widghtaeeragegaslceubarwsighe ofshea aeuliowgutdgeris 10,000 to

These may be used individually or in conbination.
850,0B0rhtermstdfexbelbeter coadiriggalsilitg t he epoxy resin

preferably contains a latent 20 curing agent as the

cuiWhen dgewtidhdravebege pmiyculas weighihs leas elindn A01000y the viscosity

agent neans those exhibiting a function of a curing

of theapaghetiatcompmaitien (whizhpereptued by Rdaing ¢he hiegredic powder, the
i nclude the curing agents of am nes, phenols, acid
fire retmirdant deshe likiedazhb édndel) dearstiser] aed jt bemdmes hard to apply the
i socyanates. <Ethyl ene-Vinyl Acetate Copol yner> 25
magnEhie @hazsitioacesntdining trpmeanetie puiwddréhatihy laclaege weght.
acetate copolyner is preferably -100Cto OC, in terns
Whemnthd vekgliti dvarpgefndlbeulmn greight isheee thav&501000, ghavsscosity of
transition tenperature is |lower than -100C, the heat
the migmeti ommpusetion pebauestaygeoand Whbecdrhes hhed to apply the magnetic
transition tenperature i s higher than
composition having a large viscosity.
The glass transition temperature of the acrylic rubber is preferably —50°C to
+15°C.
When the glass transition temperature is lower than —50°C, the reliability at
a high temperature or in a high temperature and high humidity environment may
become poor. When the glass transition temperature is higher than +15°C, the
magnetic sheet tends to be hard.
The acrylic rubbers having different weight average molecular weights or
glass transition temperatures may be combined. Moreover, an acrylic rubber

having epoxy groups serving as functional groups, and an acrylic rubber having
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0C, the magnetic sheet tends to becone hard. Wen the
nmelting point is |lower than 200C, the magnetic sheet
cannot maintain its shape upon thermal conpression. 5
The amount of the vinyl acetate in the ethyl ene-vinyl
acetate copol yner is preferably 45 mol % to 90 nol %

hydrogﬁg%{rﬁﬂﬁsfﬂr@ff%l ny?mgg)é{%lt e ﬁ tggaesngt hy ?%ggb\l”t nhp‘llrthermore’ an

acryli@‘i“ak}ﬁéfh gﬁga%@i‘ ge'lloﬁlpﬁ%br\trl% tdgt?“@egﬁg%% gf%ﬂ}@f)s/ %él‘%’n?@ as
functmﬂ%f?i‘ d ndl 'a ead'rﬁf_l@"L"E{Bf‘?é\qehQ*.’?‘Higoérg9 X"}%ﬁ‘oﬁb@@@ﬁuhg dd®@nctional

V|ny | 0" acetate copolyrer “cont al ni ng
group%e(% [ c%gz.ﬁmle&/" OWEJ}FtlYéé@’AC@HSE'ﬁBEerSTm used, high fluidity is
et ene-vi nyl acetate copol yher be a comercially

obtaiﬁé’c?éh& Rb&: r@éélgﬁ‘i)tro?é’fth&exsqmﬁa%bar a'I‘h'ulé PXRIRLE Snagnetic

product . anp es o e commercially avail abl e

propeﬁ?ﬁ@g &@Bb’éa@ﬁé&' den d- VAR s ﬁ?@ﬁﬂf&lﬁ«tlﬁ%ﬁme@ﬁn%ée&crﬁ@ rubbers, so

EX (manufactured by Du Pont-Mtsui is

that IP Waﬁﬂi\%@ﬁ@ﬂeﬁn‘;@nemégﬂeét isAthrBge&t hyl ene-vi nyl

acetate copolyner itself has a certain degree of fire

I eTRE Bads mAheBntdia &1 Bﬁ&;@ﬁ?@éih%é‘ arf6R aﬁﬁ@ cGRPEIMPBhent.
is used as the binder, anount of the fire

Wher 515 3pePredif }Qﬁrlﬁ% @%ﬁn&ﬂ%&l@c@ﬁ@rv@ﬁ?ﬁg is £@ANRtBE hélt viscosity of
the Case where the acrylic rubber (acrylic resin) is

the bR i@ Suither debdRked I\&mﬁteisgmgmmg) ehEREAShd tsc sheet.

powder is suitably se ected dependi ng on the intended

ThusPﬁHeoﬂ%%n\é’ab hRbpeRibs da@ﬁbé UtdroQged. EXHIBBé SR Ofor ehEnEdlaPey using a
t he magnétic powder include a flat, Iurrp, fiber,

polyf&@ét%xﬁal e@@ﬁg'r@éﬁg ghareBikiPRy ofbhé IEh@ég-‘he1:id‘lﬁ'uafe|t @E’te‘i-ft@iﬁlg can be
is preferable as the nmagnetic powder of such shape
furthé:]_a{]npﬁ“@ﬂsl ly orientated in a 25 predeterm ned
di rection and high magnetic perneability can be
at Saitablb exdniplaRl F3helfepbRe reEaneth e aioni eliide epoxy resin
soft magnetic netal, ferrite, and pure iron
usmgﬂﬁﬁﬁbfdcﬁ?sulbﬁnﬁ&ﬁi%@ Afriti fagent, Tanrmﬂitﬁilt gufitgalpoxy resin using
i ncl ude magnetic stainless steel (i.e., Fe-C-A-Si
an ondhiosglt, Saftthiitin €41t cor tHeclilte adla (ﬁirhﬁlg hgeﬂﬁ raiil 4 @xdical curing
(i.e., Fe-N all oy), silicon copper (i.e., Fe-Cu-Si
epoxyatdsdy usimg abiorghhiyperbRidel adif cutindod gedltl 0 hese may be used
Fe-Ni -Cr-Si all oy,
individually or in combination.

Further, the binder containing the epoxy resin preferably contains a latent
curing agent as the curing agent for the epoxy resin.

The latent curing agent means those exhibiting a function of a curing agent
at a certain temperature. Examples thereof include the curing agents of amines,
phenols, acid anhydrides, imidazoles, dicyandiamides, and isocyanates.
<Ethylene-Vinyl Acetate Copolymer>

The glass transition temperature of the ethylene-vinyl acetate copolymer is
preferably —100°C to 0°C, in terms of flexibility of the magnetic sheet.

When the glass transition temperature is lower than ~100°C, the heat
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Fe-Si-Cr alloy, Fe-Si-Al-N-C alloy, and anor phous
metal. 5 As the Sendust (i.e., Fe-Si-Al alloy), those
having Curie tenperature at 480C to 510C are
preferably used. Exanples of the ferrite include: soft
ferrite such as Mh-Zn ferrite, Ni-Zn ferrite, M-M
. .ferrite,, Nh ferritesnCu- rL . - Mo- c o T
resistpfie oo belperieety P il ek o sy Rk RO Alke i eher than
S e

I'h conbinarti The amount of the
L S R
matn g R A S e [ ntended
DU R ST O R RIG) B mer
prefer%g?}gtﬁ RBoRto b q}?(‘él%g %c? otrg gmrrgférhﬁf}'gﬁ(zgﬂg%cﬁ%@%lw

m ne cyanura e oxXyl 1

afWﬂsﬁ%geta%@w@oﬁﬁie%gf aE¥ARL AR eﬂ#leﬁ@%iﬁﬂse?cetate
V\,here the silicon atom cont al ni ng rrel a ne cyanur ate
r " ; al i ng e, al .
copol 8 o SRR A e ) U R T gt
.f 1. t . -
copol{gheh 80keliy B R geltdfs R i iEate 19 P dupRbhs viny)

. Ve . oy
acetat%'h(gﬂ)%%%w B G R Rio19 td %‘F Fgﬁ%"@[t He ARYHGEethse.! €SS

parts by mass, exc nt magnetiC properties

g%% r@fh}h@n@‘@h?sirlr}&@tat olyiBeRrBRH e QfcobdiBerdiBIPavhAable

I's nore ‘than 1,550 parts by mass, it becones

produldf' & BePaRiaRHitt D81y PRGAGEAGrEqueter with the binder.
Consequently, the thickness variation of the 25

pfesSiBtl BEHARRSall? ra%ﬂiag@ﬁfe&ﬁﬁt i £AREE BRVAPREN

high humdity environnent, an fire retardant nay

(man@fR8&kcd by BAyeHAHC EnQTEVAFTABOGREhGFRRERIA by W POKSMitsui
the magneti c sheet becones brittle, and the magnetic

PolycHQﬁHi’@dlsf(RJ_JEtd?f,f 17 (powder falling) not only from an
edge face of the magnetic sheet but also froma

SUA§ 8Re€ ofilylbhe-vimeInflet £teSdp@ly mEH i BHTHER £ ce @MBNA¥ARR of fire
the intention is to obtain a soft magnetic sheet, the

retardBRRe Wi SRSt IRESR PRy AlcBtatecopbly@ndeisaisddnaet HElinder, the
decreased because the magnetic powder is metal powder.
amoult of $hé Gire bAMENt Be be aekie dTaln 8 dédreasd®y@hifared to the case
perneability may be inproved by adding a | arge anount
wher®thé BErylic rubber (acrylic resin) is used as the binder.

-Magnetic Powder-

The magnetic powder is suitably selected depending on the intended
purpose without any restriction. Examples of the shape of the magnetic powder
include a flat, lump, fiber, sphere, and irregular shape. Of these, the flat shape is
preferable as the magnetic powder of such shape can be easily orientated in a
predetermined direction and high magnetic permeability can be attained.

Examples of the magnetic powder include soft magnetic metal, ferrite, and

pure iron particles.
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magneti ¢ powder. Wen the anount of the magnetic
powder is too large, many air gaps are forned in the
magneti ¢ sheet and magnetic perneability may be
decreased. That is, there is an optimumrange of the
anmount of the nagnetic powder. The wei ght of the

% naerfll\lg sh%%rso!&nmgg )%n%algﬂflﬁﬂg\k% e(‘e gﬁe{%gﬁts s?egel G.e.,
Fe- CfaAl é?gﬁﬁ.}%)o al(a.t.lﬁ{ R&. St tlelﬁoﬁl & ﬁ&[ﬁl%ﬂ%&g@? i ﬁ%ﬁﬂ Dfoy), silicon

yanura & ehr oxyllc a

coppeﬁ#%”‘?é%ﬁ G5 5152553 E5FRCHE90) By TP G St
Fe-SilEaR gl.lmt@r%iﬁgg’l%? rbﬁ ﬁ%n{% the t ot al

anDun e magnet|

Aé‘%ﬁ@%&n&@é@{l' VeFé glgh%élﬂﬁﬂdﬁ] SQ%%%[E dlﬁ’ieg e#)é%aﬁgre at

becones “Keep e nagne ic po

480"(5&?5%{(9&{;@@?&9%51 togqther, with the binder, and the

proportion gneflc pomder in the nagnetlc

S t

B T
ferr1t@r191nslglg;ﬁﬂ1¥e 51%';1 el fife, [ E QP kL Sa S O INVBALE L M8R:; and hard

|nten’de purpos€ w t hout ~any

fernté %ﬁa{ 1305 ﬂnaﬁﬁn{: Q?eri—’eﬁf ect of the present

vent | o I'S not | al re For the purpose of

' ”PEQY:& étﬂ:ep&v?&éf B @é)héé& ihcﬁ’vm%a]ﬁz%i‘?x%b&‘&bﬁﬁ&tmn

VI scosi t a magnetic COﬁpOSItIOﬂ

PreRe %901&% ftg’cﬁ 'Hgﬂdée%hgﬁﬂﬁ &tic 9%@{, Miflat gft'oh% of the

retardant to r ven may be 25 ad

silicof R 6R- &ﬁltﬁfmhgeméﬁrﬂﬁi%t cyarHfeand 8hEREFHEHHR A%
acetone, nethyl ethyl Ketone, nethyl isobutyl ketone,

amldéuagnﬁ%ﬁﬁi BN c%h?@ﬁﬁb $ire YataBly Bﬁb@@ﬂ‘ﬂependlng on the

hanol , propanol, butanol, isopropyl alcohol; esters

1nten§.é‘&?@ﬁoé@ﬁ%ou@%ﬂy@e@tn@ﬁbﬂ | T8e 36858 p @&VVQE’JY is preferably 400
ace butyl acefate, ethyl |actate, and eth

partsHy&@ks @&Qt@o@paﬁk ?rrﬁas@&irﬁ‘i 251edbEHRY bEfIR: ﬁlﬂééﬁ latom-containing
di'met hyl et her, hoxy et hanol, tetrahydrofurane,

melaﬂﬁﬁe cgdmefﬁts ,anﬂrﬂieaéar%oﬁyﬁé ﬁ@ﬂfé}ﬁm&@cﬁ'ﬂﬁﬁﬁﬁ%@ PEdindfe cyanurate
benzen, toluene, and xylene; and hal ogenated

(in tHaYcHse wa@&h@m&m gforb ¥ehtARing hivlhfiife ehhAnI4R, and the
et hyl ene chloride, 5 carbon tetrachl oride, chloroform

carboxilie P AARAE collfaH En B 1 DR i kS Bfah ity iage &lski in @bmibination, the
conmbi nation. For the purpose of renoving the air gaps

total afadiift thRsasd) iLpsdferibly 04 &6 byanhss to 150 parts by mass, relative

to 100 parts by mass of the binder.

When the amount of the magnetic powder is less than 400 parts by mass,
excellent magnetic properties may not be obtained. When the amount of the
magnetic powder is more than 1,550 parts by mass, it becomes hard to bind the
magnetic powder with the binder. Consequently, the thickness variation of the
magnetic sheet becomes large in a high temperature and high humidity

environment, and the fire retardant may bleed on the surface of the magnetic sheet.

Moreover, the magnetic sheet becomes brittle, and the magnetic powder falls off
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may be added as the other conponent. By adding the

di spersant, the variation of +the size of the nagnetic
sheet can be decreased. As the dispersant, a fire
retardant 10 (di spersing particles) which exhibits
excel l ent dispersibility (for exanple, MC5F

o LB odF AR R Sk o tom

surfa(i%ﬁl%f’ thb %‘éeﬁ@ Qh{?{tﬂ g?ﬁﬂ'g?g%/rﬁoﬁéj di,Bg v&ﬂ&l ?t?t{: o3 is to obtain a

Sur SO e ragnetic s an be

oo A 00 RIS AP B0 o
s P B G BBES IR0 LRSS hocass

that tﬁg a?tg nﬁ? géﬁﬂgé m%}é %Q' {red b&r difi @Ltlargé Bginbgmt of the

coup Ier ast Cl zer,

magn@ﬁE lp%s}&@nt tl?@aﬁl‘i{)% 3 of‘%@ #5’%} dﬁ%@ﬂﬁ% ¥ ﬁ?%l large, many air

acetate COpO ynmer 1S used as t

gaps Ak %E@r‘éﬁ ﬁy%%gkﬁeﬁﬁ %ﬁ&@tﬁaﬂ\ﬁ Eﬁ’aér?étid’u?&‘ihgam Eﬁe)%sybé Becreased.

acl e-cont alni ng am ne cyanurate

That % %ﬁ@fesisbd[ nﬂlﬁrfa gs o@“ihé‘%ﬂﬁu&ym%%ﬁgﬁéﬁ@bﬁ%der The

coup Ing agent (silicon aton¥containing
igHTRIF AL Bea SYAIH A Gar inl S machREicishidbfid YrofbRibly 88 % b ht t
Wmgme gnbnea%a%ate )'Elrx:eatexdcl \%I%hlfatty a%l;d 'S %s b by weight to
90%39%e1§ﬂ?“”t of air included in the magnetic sheet |s
ecredsed, so as to increase the 25 specific gravity,

t MR He B 8uh P et 59 Féa‘é@%ﬂ%tdf%hé%ﬂiﬂ%%béﬂohi xoﬁfagmxk%ememmme

fire retardance. The anmount of the other conponent is

cyamﬁ‘é'té %B'd%h%@a?ﬁé)%qldj&ﬁ& NGhiae-Qhthiifing e RPNt §a@hirh s less
bi nder, the magnetic powder and the fire retardant,

than W)tﬂ&%g bfWass! €84 i€ bb@FdantP pldyr bt PO suffli§ently obtained. When
appl i cat1on of the magnetic sheét of the present

the ahid¥@Rls HbreShau IBiP%é(rt@ 13886t Athed@RE WthBONnO B tﬁ@magneuc
I ntended purpose w thout any restriction. For exanple

powdbP ﬁnﬂ&ﬁﬁﬂl‘ecre_%@ﬁﬁint%l/aﬂ@@e fdithd Pirle? Ldesmieahh figes | i#Becomes hard
and di sposed in an electronic equipnent so that the

to keéﬁagﬁﬁhhg thBeghgh&tiPpowadr adianefirel@tarNait B gsEHHTC&itH the
el ectroni c equi pnent. -Use-

blnder, and the proportion of the magnetic powder in the magnetic sheet is

decreased, causing decrease in the magnetic permeability.
-Other Component-

The other components are suitably selected from various known additives
depending on the intended purpose without any restriction, as long as the effect of
the present invention is not impaired. For the purpose of improving the coating
ability (i.e. adjusting the viscosity) of a magnetic composition, which is prepared by
adding the magnetic powder and the fire retardant to the binder, a solvent may be
added. Examples of the solvent include: ketenes such as acetone, methyl ethyl
ketone, methyl isobutyl ketone, and cyclohexanone; alcohols such as methanol,

ethanol, propanol, butanol, isopropyl alcohol; esters such as methyl acetate, ethyl
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10 As the magnetic sheet of the present invention

contains at | east one of the silicon atom containing

nmel am ne cyanurate and the carboxylic acid

am de-contai ni ng nel am ne cyanurate as the fire

retardant, the magnetic sheet satisfies both the high

[ t c et.i bj | & .
acetald pEpbR AleRRE Bl QRSRCHHENELARE bl bl Gt Abetate; others

such %%%ﬁgﬂf%nrﬁgyéc{l diﬂn%tﬂggr | 'g,ﬁ%%?ﬁ(%{y bt 4 BRT R¥Ehs[d¥6furane, and

ance, suppresses the

oSSR DN o, EORABH-B: BUEHBEUARch ybhnd stenc and
g O B 4y OB T S SR BB Bl chloride,

carbo{lﬁg%%hfoﬁ&}? hidldfordn, &ﬁénﬁ:@ﬂzfeﬁ@ Mefhake PREAY S ividually

e magneti ¢ sheet contains no hal ogen. Thé& magnetic

orin(?ﬂﬁﬁf'n[a‘%foﬁ.he present 20 invention can be suitably used
or electromagneti c noi se depressors, electromagnetic
Ve

’ : . . QBE hoot. = di
equi pnent s as\a/iorﬁggiﬂ%%%%%tﬁ%%éi%%gn t?l??%tags&ﬁggi %e » & dispersant

may Bd §%¢%@f‘ Y thé Bfﬁc%xf éol‘ili’ﬁér%ht( R@ﬁddﬂ%dtﬂéodi'sﬁé&%ta%g,t tHe&rariation of

car Particularly, the magnetic sheet can

the sizé& bﬁﬂ% W p3Rdic MeeRELD UG ARA] MDIHLisPERREY; a fReAetardant
method for producing the magnetic sheet of  the present
(dispd dr@iﬁ‘é‘é‘%bﬁ'i‘clb@ whtth &blivits @/xeen ek A-pEriPANY (PRLRQESple, MC-5F

ependi ng on the intended purpose W thout  any

(mantB2thtdd bPRAEAT CHENHCAL IR UBYRSt (0 S18E.) 8:@{31 WEC-58

suitabl'y produced by the follow ng method. 2
(mantfice@Had b SAYCA D OBEMICA W ONDOS TR €3] DID J)&an be used. By

magneti c sheet includes at |east applying a magnetic
addin‘éﬁﬂmﬂsf)é%n@,nﬁﬂé AuFiRsSimabthnaBGftRe Eﬁﬁ%létt@sm Rahi e
sheet abl

and further includes other suit y sel ected

increS4®) andaheNBEEHEAE YerdeaBRRUNE t KB Sétlar@Andd€an be improved
magneti c conposition contains at |east a binder, a

by deBRGRSIE Chd MRt of Ay irtlhdédin ehahtaoticlibet and@treasing
contains suitably sel ected other conmponents as

specif€ eeSwiay.y - If Heeeddar, vAiAidaddither] shdbash diepsisaanestabilizer,
the silicon atomcontaining nelamne cyanurate and

lubriddift, 28RO WY titanatd ebvpiteagait, illeirnslagticizat,ehd antioxidant may
cyanurate, |l o and preferably further contains red

be addb@sphor us.

When an ethylene-vinyl acetate copolymer is used as the binder, the
melamine cyanurate treated with fatty acid (carboxylic acid amide-containing
melamine cyanurate) has better dispersibility than the melamine cyanurate treated
with a silane coupling agent (silicon atom-containing melamine cyanurate). Thus,
particularly when the melamine cyanurate treated with fatty acid is used, the
amount of air included in the magnetic sheet is decreased, so as to increase the
spectfic gravity, thereby improving the magnetic permeability and the fire

retardance.

The amount of the other component is suitably selected depending on the
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The details of the binder, the magnetic powder, the
fire retardant (i.e. the silicon atom contai ning
nmel am ne cyanurate, the carboxylic acid
am de-contai ning nelam ne cyanurate, and the red
phosphorus) and ot her conponents are as descri bed
abov 5 -Substrate The sulhstrate.is.suitab .
amoug %@thsﬁmaés%ﬁ ﬁaa%ae%eowﬁ%ﬁaé&hﬁﬁrﬁo@ gty githout any
restri‘gtrf%nrest riction, but it is preferably a polyester film
urface of which is |ubrication processed (a
-Applicatiease PET) as the fornmed magnetic |ayer can be
easily peeled fromthe substrate. 20 -Coating A
meFodpflica ti@nbdf the immgneticathlept sftlee peskedé pevehition tnsuitably
the i ntended purpose w thout any restriction.
selecttd diepbadingher ¢é mtendedpuwpbse withdutganyrgstdotbiing For example,
kneader coating, curtain coating, blade coating, and
the megnétic sheaidmaydadt ¢wigini®h ddsérshle sizee andatiepesedtinnay electronic
and the doctor blade coating are preferable, in terns
equipafengsoahlagthe n2fgrodat shagptas pladedramdjaceotonmnbie-sofrce of the
nmet hod of form ng the nagnetic sheet is suitably
electrepicompapnependi ng on 21 the intended purpose w thout
any restriction. For exanple, the magnetic sheet can
-Use-be fornmed by hot pressing. A nethod of hot pressing is
suitably sel ected depending on the i ntended purpose
wi Adthe nergnetiestheiet of the pFerendinvgidon contains aédeast ane of the
| ayer of the magnetic 5 conposition applied on the
silicos absircingaying saeldniink ey aniratepred she carkexylic acid
respectively via buffer materials, and heated and
amidgrestédingTinelammt cyamrateastthe firetrepamsksgitnthexmagnetic sheet
sui tably adjusted depending on the intended purpose .
satisfigst butbtt{ari;ighe?memeéudmce@md m&@mt@,pqrn@ab&ngér dVbew an acrylic
i's referably 80C to 190C,_ the pressure is preferablg
rubbes ayRhan @pRYY MEEin anediseddnithequagnptin sheetpthe apagnegtia sheet
mnute to 20 mnutes. The structure, thickness, and |
improvesdhe dluniditsheesisiamee, pattiaularlyasupnrgssasiihe degradatipy in the
dependi ng _on_the indented purpose w thout any .
magnesictopertags in a high temperature and high humidity environment. An

ethylene-vinyl acetate copolymer is used, so that the magnetic sheet can have
flexibility, and moreover the magnetic sheet has a less environmental load because
the magnetic sheet contains no halogen. The magnetic sheet of the present
invention can be suitably used for electromagnetic noise depressors, electromagnetic
wave absorbers, magnetic shielding, electronic equipments having IC tag functions
such as Radio Frequency Identification (RFID), and non-contact IC cards.
Particularly, the magnetic sheet can be suitably used for RFID functioned mobile
phones.

A method for producing the magnetic sheet of the present invention is
suitably selected from known methods depending on the intended purpose without
any restriction. For example, the magnetic sheet can be suitably produced by the

following method.
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The buffer material may be a commercially avail abl e
product or arbitrarily prepared product. Exanples of
the conmercially avail abl e product include a high 15
qual ity paper (product nane: OK Prince Hi gh Quality
70, manufacturer: i Paper Co., Ltd., Bekk

6.2 sec/nL), a cushioned paper (product
<Pr°d?"ln%nm§§%‘i‘ﬂ manuf acturer THE TOYO FIBRE CO., LTD.,

B BGRB8 i MR TR R g plying o
magnlg’f-liop tc%m&)% gal% tzﬂ@&ﬁ raﬁ e%id@%ﬁgg %laé %?Aréﬁ%tm Gk Ofnd further

ana cturer”

includgRRREF ?“ﬁ‘s@@?%@eﬁ%%a%ﬁ%ﬁ@y an adhesive
Magi O EABT \re GO L7D,. Bokk smoot hness. 1 ess

Ezflg%glaggnﬁgﬁgzoﬁ%a&m g%ﬁﬁf %E?(?%tta?glﬁgéf fa{; ih gnetlc powder, and
v e AR5 o 3RS Rt NP o

necesé@tﬁp facturer: ta}&&@a%/er E%gg éﬂy g{: bh Eﬁé er%%t%ﬁlnagggn co%tammg
melapfife &fAduraBShdSrR 1@%&&%&&% 60"1‘1%3_{ in®¢tyanurate,
Bl R e

ertaln anmount of "alr to 22 pass t

and p§é¥e&§@§ ﬁ@ﬂﬁé%o%@%ﬁla' Ireﬁe;ﬂﬁdsi‘)'hﬁ}hf.s of a sheet menber

paper an arger the degree of

rrehgaé H@@eﬂ G tHe Eﬁﬁd@f‘] th@%ﬁgﬁéﬁ@ BoRilelNBe HRSRItardant (ie. the

e smaller the val te of “Bekk 'snoot hness i s,

silicof! %'ﬂ@ﬁaycdmﬁfﬂlﬁg mEPEEnk Y anur by, 'tﬁé 'i:&rboyédﬁeiﬂfd amide-containing

snoot hness 1 s neasured, "for exanple, by B
melaﬁm%mt@ e Ethe Qé&ﬂﬁ%ﬁ?ﬁc%%ﬂ apy oth&l E&nﬁﬁh@@ &€ as
Moreover, the buffer material preferably has
descriﬁerd%ﬂvééfltl es on the surface thereof, nanely
preferably has an aeration portion through whi ch gas
-Substpdtef | OW.  The aeration portion can let out outgas or
air, when the outgas is generated or the to air

COThé”sﬁBQtrbEe i euipRgpeldctad aebehélﬂgeé&aﬁ@mﬂéaaed hRtrpose
pressing. Thus, after hot pressing, a patchy pattern

withdud R fREAcHEORSh S itNs pPéfedhBESa polylcstuisfilng diafad@ ¢fS®hich is
portions) will not be fornmed on the surface of the

lubridBeREhdesHREa reifadd PET) dedhadathed ned ciedtichivan @@nBeceasily
to the patchy pattern can be prevented. As nentioned

peeledFPyia, theh@bataael i ¢ conposition is applied on the
substrat e,

-Coating-

A method for coating is suitably selected depending on the intended purpose
without any restriction. Examples thereof include spin coating, dip coating,
kneader coating, curtain coating, blade coating, and doctor blade coating. Of these,
the blade coating, and the doctor blade coating are preferable, in terms of excellent
coating efficiency.

-Formation-

A method of forming the magnetic sheet is suitably selected depending on
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is and fornmed into the magnetic sheet. Here, the
magneti c sheet is obtained in such a state that the
magneti c sheet is |anm nated on the substrate (rel ease
PET), but the nagnetic sheet can be peeled fromthe
substrate and used. Exanples 20 Hereinafter, Exanples

e R NERH ol TR R AU ot o

t S [ nvention. Exanple 1 - Product| on of
be forf &nl@fhggéh i D& first, in 270 parts by mass of

gi %&%‘%ﬁo@%@ %l%ggass o 48 iO¥BER, Hled E e Peﬁ&i@gﬁ@ﬂ "ng intended

an acrylic ru

purpo %}égl? ) ta %?E‘és%nc};}ogﬁnu%‘f e%ﬁ%lgyb%gsgﬁgs @QW (%f the magnetic

a nunber average ‘nol e

comn gy 5L S SRS ol

via blilf%eg m&%ﬁﬁ' néﬂ&h%@{@éﬁ'aﬂfl%%se?&i hydroxyl groups, a

acryltate )/ acrylonitrile (AN))

r oLk nwflgbgﬁ the ] ﬁg% gﬁsgs Ja%fﬁfi??ﬁlﬁdﬂ%@te@%&yenmng on the

inten%%@?é?}%&éérﬁﬂhgi{? ﬁﬂ?%sﬁ@ 1%1 Reﬁéﬁégﬁﬁgle lt{xg t%mﬁ)g%lﬁe is

y mass O I"at ent curing ag

prefe%??%%@? Wb q? 0¥y, ﬁaﬂesmefs égg?é'{]aﬁ § NEPLRA MI), and the

I ssolved so "as to pr re a resin COﬁpOSItIOﬂ

I rts by mass of a flat
d“rat#‘ébfn%&.eg&%‘o ?Hf‘gﬁmﬂ%%nﬁlggg?%?ur ed by M tsubi shi
:'\L/ggﬁ‘%[ 's@u%tm%o ERRkAEO Wnd 'Rl eAll Bf (ROPEILL nRRAVEEI are suitably

parts Dy mass of a silicon atom contai ning

select\'%gl (ﬁ'f)](fﬁﬁlﬂ:é' gy tlﬁd% 'daﬂﬂx‘f)%sg YA $n ?1c§1'éhf ace

0 treate a silicon conpoun

nlgé PUEME 5 Y DALY b@'ﬁ%n?ﬁierm‘aﬂg%ﬁ}r%@%@d&&%r raritrarily

er average particle size of 8 parts

f N5hRGS e high
T N T T

quahabf:%é}e@rﬂaﬁm&@m\éﬁemmﬂzeq@lg@ﬁghah@y QDaﬁﬁrﬁfo&ﬁﬁ@f i©ji Paper
onposi tion. 15 The thus obtai ned nagnetic conposition

Co., WaS BHAL LR Q86 0LART Bl a Ehé%ﬁed%b@ﬁg%ﬂucggﬂaﬂé TF190,

had ‘been [ubrication processed (a rel ease
mandfBABSITHENTON O FIBRE O, pRITH. | B@kktshicsasnﬁﬁ@ qf7 8&c/ML), nylon

as a substrate using a bar
mesh (product name: N-NO. 1108, manufacturer: TOKYO SCREEN CO., LTD,,
Bekk smoothness: less than 0.1 sec/mL), cotton cloth (product name: Kanakin No. 3,
manufacturer: Japanese Standards Association, Bekk smoothness: less than 0.1
sec/ml), a base paper for an adhesive (product name: SO base paper 18G,
manufacturer: DAIFUKU PAPER MFG CO., LTD., Bekk smoothness: less than 0.1
sec /mL), a double sided release paper (product name: 100GVW (High lubricity
surfaces), manufacturer: Oji Paper Co., Ltd., Bekk smoothness: 146 sec/mL), and a
double sided release paper (product name: 100GVW (Low lubricity surfaces),
manufacturer: Oji Paper Co., Ltd., Bekk smoothness: 66 sec /mL).

Bekk smoothness expresses the time required for a certain amount of air to
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coater, so as to forma layer having a thickness of
185 m and then four layers of the magnetic
conmposition were |am nated. 20 Next, on both surfaces
of the | am nate, which consisted of the rel ease PET,
and the four layers of the magneti c conposition forned

pass no{ggrﬁﬁgglsa?%ﬁ (%%;v’l?% ;:?g% lgua I ilt g%g s(%eg%#:&lbgiagﬁch as
o e PRERSTE  RAP S
sheetfﬁlg te%%@g n?#lfl% e{he%%@o? ]fe]%ﬁfé}ﬁogﬁ{ne%? &PB%}E e

es USIn a vacuum press

SEI Kl Co., Ltd ) under the conditions of
excellg%{@%;g Fabur e of 170C a duration of 10 mnutes, and a

S5y B0 T G T o s
(manﬁfac TS magne]?kc Sﬁdﬁj GQEOL \FII‘:.?I otnomtc hg: Sggnce
o oA U B o
thereB%?%%tﬁée Sf préftﬁjaﬁfj} hxé\@pr gagalucﬁ'b méﬁ)‘}tlgﬂ t?erR%% HhicB¥hsldAR flow.

verize I spers |n t uene.

The awsﬂo?tp%ﬁneﬂl \Aﬁflb% gﬁ% ﬁﬁeggd%g HRSwRER %@tog@ gad Iso%ér{b.ecated or the

er by centri

air co‘fﬁ%&%‘&eﬂ g&'ﬁ/%; g §H§%ﬁfa is 26 at.esgrae i$ %ﬂ%%%gb% Thus, after hot
pressi%.tés%%%g C&t)éaxjnT@. %aﬂ‘ﬂgfrg c&?sléﬁﬁ for rgﬁ)s%ﬁio‘i‘hg?Q RII:T)%OI}] gloss

ray orescence anal ysi's

poméﬂi vﬁﬁpﬁwﬁm}héqa&ﬁ thé SRR of ehghﬁgnbﬁc sHeR¥E, so that

conpari'son am ne cyanurate (no surface

degra%f %ﬁ r egagcéﬁﬁe tHRRS %%%égéﬂf:aﬁéiﬂﬁ c8h ngn%%hted .

y SAKAI I NDUSTRY,

i SA§ gﬂéﬂébﬁ‘ef hfbvel Bhe hesnitic 854 CEIH&%WEE den the substrate,
manuf act ur ed by SAKAI EM CAL | STRY, CO,

and f ed ihd ﬁ:{éoﬂﬂﬁghﬂtlg Lifeetl C Hdw, EhO M ffetic ditct 9s dbtained in such a

nl'y in the XRF measurenent data of -5S, a silicon

state%haﬂhm tRCyRAE 1§[Hjmiﬂat\é’§$)ncﬂiéf émpatbf@éleyge PET), but the

contalined the silicon atom Exanples 2 to

A G e e S i A ‘E"SE%? AR
Examples

Hereinafter, Examples of the present invention will be explained, but these
examples shall not be construed as limiting the scope of the present invention.
Example 1
-Production of Magnetic Sheet-

At first, in 270 parts by mass of toluene and 120 parts by mass of ethyl
acetate, 73.5 parts by mass of an acrylic rubber having epoxy groups (SG80H-3,
manufactured by Nagase ChemteX Corporation, a number average molecular

weight of 150,000, a weight average molecular weight of 350,000, a molecular
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20 except that the amobunt of at |east one of the
magneti ¢ powder and the fire retardant in Exanple 1
was changed to those as shown in Tables 1 and 2.
Exanpl e 8 -Production of Magnetic Sheet A magnetic
sheet was produced in the sanme manner as in Exanple 1,
. enpsl el -ant aj 0 '
et 5380085 508 GDUCTE 1050, SHE 0BG Mool B Rz
r S bt QIR OHAY: ad¥ilodtri Glddtiefd a bind
gm“ptt‘?’yg %% }MOBIE}'E% &tﬂ;{l TRY,QE%% ?MET%%H%NES s a binder,

20.4 é\a'mﬁg b&%&§5d3f§n ¥BSxy SRLATRDPTOC AT 2o HRRXY bk §ERS) 40318,

e cont al ni ng am ne cyanurate (nelam ne

t ' | '
manug'éé-?%%@tbg %%%?gtEpéﬁ ﬁ{%%&s"l\\/%ﬁ.syﬁf?, 244 1 Pafts Wﬁia%%\ }2{\ 2 latent

use y ‘acl , manufactured Dby

curm%%%ﬂawwﬁﬁwgﬁgésﬁiﬁm ICIRMBIARBECorporation) were

cle size Confirmati on of Presence

dissoﬁed%rmr%%%a% h0re@1H SSnbBsiMehnamTee HeRRH %ﬁposiﬁoh? 500 parts

the obtalred”magnetic sheet was imersed in toluene,
by m%%:ofo%ﬂaﬁ'ﬁi 633 wAAS(IPNIVE thAA fAdtuRe dBY IMHtsuBRBL Materials

tal ne veri zed product was dispersed in

| | '
Corpt?%ti(‘)b?{) ﬁtgea ham w9 ol perFdeie do0rosues b‘ﬁ%g?@@?ﬁ atledn

magnet 1 ¢ powder and the bi nder

atom%%ﬁ%éﬂnﬁﬂ% A d19hindRPafRPRANGMI S iAe chEn ik 4tdarhddd $fece was
separated and extracted, and MC-5F (nmanufactured by

treatefAth m%mEMTﬁC-S@maﬂaE@cﬂur@ﬁQﬂf QAKIATeCHREMICAL

retardant was subjected to pyrolysis gas

INDUSTRYECS! 2Dy, ARRinYISdSadPp&paMitle sihe ofPB5FmMand 6.8 parts by

neasurenent data is shown In FIG 2A. For conparison,

massdT 188 B PRoAVABT 206, b uaitiaéd by FRNKABAKU KOGYO CO.,
Py- GC-M5 neasurenent data of MC- 20N (manufactured by

LTD.PAAL ald e EHEML ©A% obh IS RYixt ke walsTRixed $o SH80\Prdphre a magnetic
FIG 2B, the Py-GC-M5 neasurenent data of MC- 40N

compb8RMH. act ured by SAKAI CHEM CAL | NDUSTRY, CO, LTD.)
is shown in FIG 2C. FromFIGS. 2A to 2C, only in the

Py 7G6-tMas ol asisdanasheidatempbsiiorbwas lappliefl orthiadgolyaster film a
detected, and it was confirnmed that MC-5F contai ned

surfalch of GHiBR hvld KecaCiubrvakida. prddedfed (mpsletsc PETMBEGS
extracted by centrifugati on was washed w th tol uene,

manﬂ&bﬁl@dﬂ%}pbiﬁt@b Qirpofatidis thacitideg ofi3gyid) was substrate using a bar
recovered, and toluene was distilled

coater, so as to form a layer having a thickness of 185 pm, and then four layers of the
magnetic composition were laminated.

Next, on both surfaces of the laminate, which consisted of the release PET,
and the four layers of the magnetic composition formed on the release PET, high
quality paper (product name: OK Prince High Quality 70, manufacturer: Oji Paper
Co., Litd., thickness: 100 um, Bekk smoothness: 6.2 sec/mL) used as buffer material
were stacked. Then, the stacked buffer materials were hot-pressed by means of
press plates using a vacuum press (manufactured by KITAGAWA SEIKI Co., Ltd.)

under the conditions of a temperature of 170°C, a duration of 10 minutes, and a

pressure of 9 MPa.
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away at reduced pressure using an evaporator. Then,
the residue (concentrate of the toluene wash |iquid)
was anal yzed by infrared spectroscopy (IR). The IR
neasurenent data is shown in FIG 3A In FIG 3A OH
stretching vibration 25 derived froma hydroxyl group

e T e
in s;.zé fncf 9]9& %l% Vﬁé Pﬁ Wtag%enio%]eﬁeﬂ?ji%@?gy gglg%h& Yd3a letm sheet.

was a t pe ester

<Con§ﬁﬁ3§a‘ho¥1 %QH&%P@ ﬁbﬁ 053:[] i eb1halihY (gﬁxglgat@:nd

car oxyl1c aC| was not cont In the

MBgREE ke Bﬁfﬁﬁéd D!l&lﬁ# l'?’%t v@aéﬁhhﬁ} Féd‘ﬁl tS1BeRe eﬂiesmagnetm

the concentrate ene was i quid, and

sheet%@é%?glye&%drlﬁg{ ﬁ@hg%a}ag%%rabtawdym%ﬁ%d %mgg

ction Sheet A nagnetic sheet was

dlspep%%'ﬁcﬁ)‘ﬂuéf%a: hﬁhﬁ%ﬁgﬁec'{ﬁﬂ(}@f 2 wu&eﬁw@é SefhrafSE &R the

at t JEMS manuf act ured by

magn%fcﬁiébﬁcfé}' anlBHR bﬁl(%x b@?&ﬂiﬁﬁ LORdn UsRl cARpbRnts i in the binder

c powder was replaced wth a fl

were %/ggél%%‘@ ta'n%or pi‘gﬁéd (%M@ 5SBRHh A HERA BY SMKAP I@JHEMICAL

eri a or ation) and that the amount of

INDU.‘?P'RY“@?P norps) vest @a&wﬁge botalrBght SHQWMUHdttda b 9{ an
Exanpl es 10 and 11 -Production of Magnetic Sheet Each

ﬂuorééfceﬁ@@aﬁ{ﬂg%@@m; YIS RRIIHESGuldinb A dS AR Wﬁn FHG. 1A.
except that the anmounts of

For c§1&1 lh¢RBn2h O MAMHiAb ﬁyaﬂufﬁﬂea(ﬁb RRr B RYE Ainerdt), dtHehERF
phosphorus in Exanple 1 were changed to those

measﬁmﬂent Aafabf BEC-200(nanufdfetarad By SAKRI OHEMICARTNDUSTRY,

Magneti c Sheet A magnetic sheet was produced in the

CO., BATE) 1B 85 FIC. ERATRE XEF neodz@RémeAl dababf ME-40Nat
magneti ¢ powder (JEM'S, manufactured by M tsubi shi

(manW¥B&Gtéd By SAR AP CHEMUCAR ¢ STIRY, GON D) ROy in FIG. 1C.
was replaced with a flat magnetic povvder (JEM &,

From"EFIUEath 46 ad, niMn shd XHT' nihiseirémkat datdof MCHY), a silicon atom
t hat car boxyl ic acid am de-containing nelamne

was dotaftedabad (dMyasonfidpisdatiad M- 5 cSitedhed the silicon atom.

Examples 2to 7

-Production of Magnetic Sheet-

Each of magnetic sheets was produced in the same manner as in Example 1,
except that the amount of at least one of the magnetic powder and the fire retardant
in Example 1 was changed to those as shown in Tables 1 and 2.

Example 8
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 1, except

that the silicon atom-containing melamine cyanurate (melamine cyanurate whose

surface was treated with a silicon compound, MC-5S, manufactured by SAKAI
CHEMICAL INDUSTRY, CO., LTD.) used as the fire retardant was replaced with
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CHEM CAL | NDUSTRY, CO., LTD.) used as the fire
retardant was further added, 25 and that the anmounts
of the silicon atom containing nmelamne cyanurate and
the red phosphorus were changed to those shown in
Tabl e 3. Exanples 13 and 14 27 -Production of Magnetic

o8 TR, 5y B ST BT AU o

T T
RN S COSTDBoy  P fEnen0 e ot 05

nmel am ne cyanurate and the red phosphorus were changed
to those shown in Table 3. Exanples 15 to 20

<Confélﬁﬂégﬂgﬁtoif %egé%dga&ggeﬁr?%gﬁgg SLid mFas h Me19RERE t('!gfrapl}uérate>

S WasS proauce same manner as I n Ex

1 Aftgf(&g%%btla'ﬁi‘éd %@R"ﬂﬂe%t Wad i%m%ir%édt:ﬁ{étoltﬁ%rée, the magnetic

atomcontal ni ng nel~am ne cyanurate an

sheet %%ségg%ﬁzﬁ% [112L %@g\{ﬁ, ini]hE 0&)(9%%%?3)11}9&@@& BréiMvAd

pm).

nparative - Production of

dispells\’égﬁgﬁtﬂoﬁle%é?et’]ﬂeﬁl, @ilg%gﬂ?géfifﬁecgﬁﬁﬁfuc‘ﬁ%s%%‘fﬁ%a %l{tottﬁ‘é‘

manner as i1 n cept that ‘the silicon

magnr@{ég lrfaggfggr %!Vl\'dﬂt ﬂﬂe d@?‘bg%e%ﬁﬂﬁaﬁi&,'efhdz&ﬁﬂ?bﬁerfts\/iﬁ%hedbmder

mel am né cyanurate (non-sur ace treate

were Ao fAgRRSy ARG oE ML pRACSTopETOAL

INDUEﬂ"lgg,gg | onTof) Maang! ite %%taﬁdﬁﬁ%&isﬁbﬁb@&l t¥B$rolysis gas

pro i'n the same manner as in Exanple 4, except

chroniéjfg%%sfﬁg%a %mglg‘éﬁ"(wgfﬁm TPy BC NRNB e SRR A tEdALA is

repl"aced wth nelam ne cyanurate

shovvl?ra 5]1?] LFfIg% {2&?2?‘%’ GRASE BB, 31E Bl L BT RrabeD8urface treatment),
y Ni'ssan Chem cal Industries, Ltd.). 25
the PFOQNIA h¥Es e tedata of MC-20N (manufactured by SAKAI
CHEMICAL INDUSTRY, CO., LTD.) is shown in FIG. 2B, the Py-GC-MS
measurement data of MC-40N (manufactured by SAKAI CHEMICAL INDUSTRY,
CO., LTD.) is shown in FIG. 2C. From FIGS. 2A to 2C, only in the Py-GC-MS
measurement data of MC-5F, lauroyl amide was detected, and it was confirmed that
MC-5F-con1.:ained the carboxylic acid amide.

The magnetic powder extracted by centrifugation was washed with toluene,
only a supernatant of the washing liquid was recovered, and toluene was distilled
away at reduced pressure using an evaporator. Then, the residue (concentrate of
the toluene wash liquid) was analyzed by infrared spectroscopy (IR). The IR
measurement data is shown in FIG. 3A. In FIG. 3A, OH stretching vibration
derived from a hydroxyl group could not be observed. Then, library search was

performed, and as shown in FIG. 3B, it was found that the concentrate of the

toluene wash liquid was glyceride, which was a type of fatty acid ester (an ester
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- Production of Magnetic Sheet-. A magnetic sheet was
produced in the sane nmanner as in Exanple 4, except

28 that the silicon atom containing nelam ne cyanurate
in Exanple 4 was replaced wth nelam ne pol yphosphat e
(PMP100, manufactured by N ssan Chemical |Industries,

compcéthlgd E)f p%nipl%r aﬁd ¥a%ﬁ§>é?{89 gnd (R t g)c-{rg)%%gﬁ{: %@uf)zfim[}@@ Bek ot

rragne Was pro uce sane manner

contalaq S nﬂri]lct?n%ﬁg%ﬁ-ﬁeﬁc SXERR 14 E@E} tSI%e Séo']id%?ﬂe rF%rejents the

Fel"am ne cyanurat’e N

conce{rlfglf]&l& ur eC}hEnE%EgS'SHaﬁ& m ca aa G‘F Exrl eép%tnas }1brz_;[18r

(glyce%ggar atlve Exanpl e 5 -Production of Magnetic Sheet A
nmagheti c sheet was produced in the sanme manner as in

Exam%(? gpl e 4, except that the silicon atomcontaining
am ne cyanurate in Exarrpl e 4 was replaced wth

-Prod@@ﬁféﬁ%@%ﬁ%% NGZ. , ’ L'rI[IIIa)n;Jf aCth:ngr g%/i \?QKg(an'pl e
_ pr o C%?H;‘f&é t%a%éﬁgrlﬁgfgl%fsr?ﬁg'gﬂﬂﬂér%ssl&e(%%%%ﬁe 8, except

that t&)‘%ﬁaﬁ ﬁ%gﬁlehb ‘f)%&r "?gﬁg? %&h cf@eﬁ%f%%f&%%ﬁé‘ﬁ%téﬂals

was re anmmoni u osphat e

Corp(%%%g usBE Al ﬁ%tﬂi%gxqeﬁé/ B@V‘gﬁf Al B)3<w|§8)replaced w1th a flat

arati ve uction o I\/Iagnetl c” Sheet

magn@?ﬁm y (R ept fgﬁat | 155( Migs3AERi Nﬂ%@ﬁ%lsa@ofﬁbratmn)

I con atom contal ni ng

and tAR! 81 B& '?)'f':tﬁé %ﬁﬂ?) %%gﬁ'&llfs &a&"@ﬁaﬁ o 88 @Hatzgld%ﬁ n Table 2.

amoni um pol yphospha CP-770, manu acture
xamptédbRAd §EM CAL CO., LTD.). Conparative Exanpl e 8

-Production of Magnetic Sheet-

Each of magnetic sheets was produced in the same manner as in Example 1,
except that the amounts of the silicon atom-containing melamine cyanurate and the
red phosphorus in Example 1 were changed to those shown in Tables 2 and 3.
Example 12
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 1, except
that the flat magnetic powder (JEM-S, manufactured by Mitsubishi Materials
Corporation) used as the magnetic powder was replaced with a flat magnetic powder
(JEM-G2, manufactured by Mitsubishi Materials Corporation), that carboxylic acid
amide-containing melamine cyanurate (MC-5F, manufactured by SAKAI
CHEMICAL INDUSTRY, CO., LTD.) used as the fire retardant was further added,
and that the amounts of the silicon atom-containing melamine cyanurate and the
red phosphorus were changed to those shown in Table 3.

Examples 13 and 14
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29 -Production of Magnetic Sheet A magnetic sheet was
produced in the sane nmanner as in Exanple 4, except
that the silicon atom containing nelani ne cyanurate in
Exanple 4 was replaced wth coating amobni um

pol yphosphat e ( TERRAJU C- 80, manufactured by s

'Prod@tggﬂﬁ?@é&ﬁ%%ﬁe nercial, S.A). Conparative

ion of Magnetic Sheet A nagnetic

shg %a%é’i‘?e‘cthco%lfé%lﬂ% ]i:fbcﬂ&@d%ﬁ TRe TRMEH Aol %s%@ﬁélﬁpfe 1, except

excep the siTicon atom contal ning nelam ne

that t‘ﬁ)é%% id &ﬁ%ﬁﬁ@&ﬁﬁnﬁa ‘Erﬁgletc%a%EQteaﬂmg%F’ m

pol ypho p ate acturéd by Budenhei m
manulf'%,&'hg WY‘@OBI?HP') @158 as the fire
uctfon o

I\/agnetl ¢ Sheet A magneti’'c sheet was

retar(%(ﬁdﬂﬁg @\Pt‘?lei‘ I@ﬁd@é nmﬁﬁ\? ﬂ%x]ﬁénio'i‘m@Q BPEh& ki8N altgm -containing

except at t at magnetic powder
bR %d btk cBhBEd 8 Shose sh Tabl
mela%o oﬁtt“i{%n ause eas ?}hlﬁéosﬁvggnetlc pgwolerE in ose shown In Table
Corrparat|ve Exanple 1 was replaced with a flat
magneti ¢ powder (EMS-10, manufactured by M tsubi shi

Exanﬁﬁé@i5%h%0cor poration). Conparative Exanple 11 20
-Production of Magnetic Sheet A magnetic sheet was

Prodl&ﬁﬁéﬂ%ﬂ/{é@éﬁ@gﬁ@@{e manner as in Conparative Exanple
, except that the flat magnetic powder (JEM S,

nepHEReE WAhdb sHdetS V\éﬁbdh’@éc‘é‘{ﬂ fhes s4ERARANEPAS in Example 1,

used as the magnetic po in Conparative Exanple 3

except@haf ERé aaRMAMs R tBe EllRbnMREALEN S aREMBEH o(dYDrel@ranurate and the
manufactured by 25 Mtsubishi Materials Corporation).

red pﬁ@éﬂlﬂfrﬁ%'lﬁ@:@ﬁﬁ e vikde chithg 8¢ itRAsoEhdvag e Mabl&hg aind 4.
0 A rragnetl c sheet was pro UCEd in the sane nmanner as

Comﬁdi‘a%@@iaﬁhbl@l

“Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 4, except
that the silicon atom-containing melamine cyanurate in Example 4 was replaced
with melamine cyanurate (non-surface treated melamine cyanurate, MC4000,
manufactured by Nissan Chemical Industries, Ltd.).

Comparative Example 2
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 4, except
that the silicon atom-containing melamine cyanurate in Example 4 was replaced
with melamine cyanurate (non-surface treated melamine cyanurate, MC6000,
manufactured by Nissan Chemical Industries, Ltd.).

Comparative Example 3
-Production of Magnetic Sheet- .

A magnetic sheet was produced in the same manner as in Example 4, except

28



10

15

20

25

Exanpl e 4, except that the flat nmagnetic powder
(JEM'S, manufactured by M tsubishi Mterials

Cor poration) used as the magnetic powder in
Conparative Exanple 4 was replaced with a fl at
magneti ¢ powder (EMS-10, manuf actured by 5 M tsubishi

that tk%ts‘fﬁéd'ﬂ qﬂrcgﬁgeﬁhhﬁ?% el AP E&ratgﬁﬁg%%ﬁﬂgﬁ fv%as replaced

gnetic eet etic swee was pro
with &%%ﬁg@ﬁ%ﬁ%@%@@ﬁ?%@ m%ﬁ%?@&turé@ 3 I'(Iis)saxz Tmical
parts an acryli1c rubber having epoxy groups
Indus¥#igd, Bﬁi)he 10 binder, 20.4 parts by mass of the epoxy
resin, and 6.1 parts by mass of the latent curing

Comp%gﬁﬂkre‘@{a%gm aced with an ethyl ene-vinyl acetate
copol yner EVAPREN 800HV, manufactured by Bayer AG

Pmd{l@ﬁoﬁmwﬁg@é}% SResi-fic gravity of vinyl acetate in
he et hyl ene-vinyl acetate copol ymer were respectively

SOA'ﬁS’égﬁe%ﬁ‘,jleee%%vﬁ ﬁf@ucedtlﬁ%e(éa'nie Mréssmbﬂxéﬁﬁe 4, except

of the flat magnetic powder (JEMS, manufactured by 1

that tMets?H@dxf' Etorh/%ﬁféﬁhﬁg 99&19911@& 'c?ﬁiuf%Qn@xéjﬁﬁlé‘@% i'éi)laced
wder was replaced with 600 parts by nass of a

with ﬂi%%&ﬁiﬁé? E% Eplaie- GMPRo0 EMEnifa ctiB8d bealisked Cbli/emmal
M tsubis terials Corporatlon) that (iii) 109.

IndudtdeltSLRY).mass of the silicon atomcontaining nel am ne
cyanurate used as the fire retardant was replaced with

Comp@abiat BxdiMpleess of carboxylic acid am de-containing
nmel am ne cyanurate 20 (nel am ne cyanurate whose

-ProdabtibA®E MagadteslSneéd | auric acid used as fatty acid,
MC- 5F, manuf actured by SAKAI CHEM CAL | NDUSTRY, CO.,

L TR.magndtidiiedet W¥EhAsRudedlThi thleathd enDindd £ i) Exélﬂﬁble 4, except
that (1v) 6.8 parts by mass of the red phosphorus
that theadliasn hbwmfdoheainth@helAininasyhantaecith Bkipld4Redd feplaced
by mass of red phosphorus. 25 Exanple 22 -Production
with sfagMeeiigh iy dsberle (MGBR)ahhsufdietiedbs SHNRAUCHEMICAR
same manner as in Exanple 21, 31 except that the
INDE®DENT C6f., LFB.car boxyl i ¢ acid am de-cont ai ni ng
nmel am ne cyanurate used as the fire retardant in
ComperativbdE2imphs6 changed to that shown in Table 7. The
frequency properties of the produced magnetic sheet
-Produttivalofddsgn & Sheet-

A magnetic sheet was produced in the same manner as in Example 4, except
that the silicon atom-containing melamine cyanurate in Example 4 was replaced
with ammonium polyphosphate (AP462, manufactured by Clariant(Japan)K.K.).
Comparative Example 7
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 4, except
that the silicon atom-containing melamine cyanurate in Example 4 was replaced
with ammonium polyphosphate (FCP-770, manufactured by SUZUHIRO
CHEMICAL CO., LTD.).

Comparative Example 8
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m was neasured using a network anal yzer (N5230A,
manuf actured by Agilent 5 Technologies). The results
are shown in FIGS. 4A and 4B. As can be seen from
FIGS. 4A and 4B, the magnetic sheet had a | arge
magneti c perneability and excellent properties. This

i net i £r sheet be used in the KHz to GHz range.
Prod g?‘Fbes |e§m-%?%(§ucti on of Magnetic Sheet A magnetic

Sl RIS O 7 T B gRet R Aol 4, e
e T BBy BB oo
wieh B P e PP, RSO AR

Buderﬁiﬁiﬂ]fb%ﬂiéaeCBge gix’n{?_Av_\ps further added. Exanple 24

oduction o gnet1¢ 'Sheet A magnetic sheet was

Compﬁﬁgﬁ%%‘é‘aﬁ%ﬁ%@ same manner as in Exanple 21, except

unts of the carboxylic acid

] ) dle- [ i Lam ne 20 cyanurate and the red
Prodg{:?églg Ig])f Rfﬂ%sgﬂe'ﬂd(phé@:

orusTused as the fire retardant in Exanple 21

we ' I

4 RISy R 1] T8 T it e
that tme%‘ﬂﬂ?(ﬁfﬁfd?nlcﬁﬁtﬁ% ERNARIn8 SyhRufate TR Bx#mhple £%as replaced

excep e et I

at t ene-vi nyl” acet ate copol yner

with é%?ﬁ@??g&'ﬂgsehmffegRW%gﬁ n%yﬁfacﬁﬁﬁdtWB%ﬂ@Hﬁbim

spe gravity of vinyl acetate in the

Zs L aYidiyl) acetate copol yner were respectively 80
Iberu%oﬁf%%nggﬁalé. 98 )g/crrB) used as 32 the binder was

plidcatk Mhble fn et hyl ene-vinyl acetate copol yner
Compr(:%w}gl_x’ ngnuf actured by Du Pont-Mtsui Polychem cals

-Prodﬁ@tionlotf@ﬂagﬁ({:ﬁc appst and specific gravity of vinyl
acetate 1n the ethylene-vinyl acetate copol ynmer were

I e8RESENMSS Yhéd waRbIANL dOnSBheH B nardity 4B Chhparative

anount “of the carboXylic acid an de-containing 5
Exandfib ATeREANRBY tRE Fla SRHzRSti F@Wﬁbf GTEWL-8! gaitiufieiired by
e

changed to that shown in Tab
Mitsubishi Materials Corporation) used as the magnetic powder in Comparative
Example 1 was replaced with a flat magnetic powder (EMS-10, manufactured by
Mitsubishi Materials Corporation).
Comparative Example 11
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Comparative
Example 3, except that the flat magnetic powder (JEM-S, manufactured by
Mitsubishi Materials Corporation) used as the magnetic powder in Comparative
Example 3 was replaced with a flat magnetic powder (EMS-10, manufactured by
Mitsubishi Materials Corporation).

Comparative Example 12

-Production of Magnetic Sheet-
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7. Exanple 26 -Production of Magnetic Sheet A magnetic
sheet was produced in the sane nmanner as in Exanple
21, io0 except that the ethylene-vinyl acetate

copol ymer (LEVAPREN 800HV, manufactured by Bayer AG

t he anmbunt and specific gravity of vinyl acetate in

e AR S BRI 848 g n s
nder was,yt € it h hyl '
manfi i (AVABEER, M ARSI S g et e
) ) speci-fic_ar [} :
Mtuigw%x i?‘ﬁtﬁr&}s%mﬁﬁt&@t ue Y s gl BT P fative
% ang_ 1..04. , .
Examgly B ’fef?%:adgwsﬁa R e AL R, o yfbured by
. S { .
Mol MR R8I 5 et fon of Wagnetic Sheet
Exa _de magneti ¢ sheet was produced in the same manner as
mp anpl e 21, except that the ethylene-vinyl acetate

_Prodﬁéﬁg%m%(n%%y@@._soow manuf act ured by Bayer AG

e specific gravity of vinyl acetate in

e el RSy SRS G o i Byamol 1, ot
| I i
s QS P S RSP ol e g o

bindeg%}:li%ﬂé% ﬁ)d YR BE gxytrggmﬁ %ﬂ%%wtéﬁf %/%éscof the latent

vinyl "acetate”in the ethylene-v
: I 12 .
cuin 2B <589ELHIER 58 Sol RQREIL MY A oy L agprEN
800@%%&3&@88?&%&@ REUER o blbhdrts IROBRAviBS of Pinyl acetate

that the anount of the Flat

in th ho e%+%v%§5tét’é§b?h@ﬂaér s 180pcH8981y280 bh§% and ,0(.198 g/cms?),

r an nount of "t he carboxylic aci

that @W%@;}i;a‘%{ﬂé IB% 5@% n%gedmm@m%ﬁeae%%&@m-s, heahirfRtured by

retar e 21 were changed to those shown in
MitsatABhEMAterials Corporation) used as the magnetic powder was replaced with

600 parts by mass of a flat magnetic powder (Fe-Si-Al, EMS-10, manufactured by
Mitsubishi Materials Corporation), that (iii) 109.1 parts by mass of the silicon
atom-containing melamine cyanurate used as the fire retardant was replaced with
80 parts by mass of carboxylic acid amide-containing melamine cyanurate
(melamine cyanurate whose surface treated with lauric acid used as fatty acid,
MC-5F, manufactured by SAKAI CHEMICAL INDUSTRY, CO., LTD., a number
average particle size of 0.5 pm), and that (iv) 6.8 parts by mass of the red
phosphorus used as the fire retardant was replaced with 10 parts by mass of red
phosphorus.

Example 22

-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
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Conparative Exanple 13 -Production of Mgnetic Sheet
10 A magnetic sheet was produced in the sanme nmanner as
in Exanpl e 21, except that the carboxylic acid

am de-contai ni ng nel am ne cyanurate as the fire
retardant was replaced wi th anmoni um pol yphosphat e

excep{&%%t}x?agan g}qﬂg %}?ﬁegéagr%g%ﬁ]tic g&%@%&g xlnc_fégamine cyanurate
wsod GRHr it TUBRALLS Ry DA ik b

TEREHB R MRS BL5SL P RAE B SREE (im0
woe) v B el A B B AR 1 Dfplent
Techxii el 0o THS s IHE e P T BB 5Lt o o

MBQOELh Bo RBES trdin %%& aﬁﬁqﬁié(‘ﬂg%n%ﬁgﬁ%g §Hedt™hd D8 large

sane manner as In arative except that

. < . _
magnbE SERRALA AP BRGNS IS ALl bo used
. [ xi de (M&Z-3, manufactured by SAKAI
- the@gm%ﬂ%%‘?%w CO, LTD.). Conparative Exanple 16
Examéfe Broduction of Magnetic Sheet A magnetic sheet was
roguced in the sane manner as in Conparative Exanple
np

Prodietiof ¢ Wl edtdiad siQeiParts by mass of al umi num hydroxi de
*o g‘g%ﬁgé’ n%élu?éact uered by Nabaltec AG as the fire

r GA%%%%‘%A%%?V\%%?%@%%E% A8 Galnhe nea RN irOExARle 21,

flat as the nmagnetic powder was

excepf PRROS L RouhR3E tRESXFhdxR1iE Rl Eathid CRBRA ALY AR Byanurate
17 f X?

- Production of Magnetic Sheet A magnetic sheet was
used RS PRYERE rbfirii gt 3R MXaTRREN] R8sichaBxadRb ¢haf shown in Table 7, and

that 5 parts by mass of the aluminum hydroxide (AOH60, manufactured by
Nabaltec AG) used as the fire retardant was further added.

Example 24

-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
except that the amounts of the carboxylic acid amide-containing melamine
cyanurate and the red phosphorus used as the fire retardant in Example 21 were
changed to those shown in Table 7.

Example 25
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
except that the ethylene-vinyl acetate copolymer (LEVAPREN 800HYV,
manufactured by Bayer AG, the amount and specific gravity of vinyl acetate in the

ethylene-vinyl acetate copolymer were respectively 80 mol% and 0.98 g/cm?) used as
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i 0 except that the carboxylic acid am de-contai ni ng
nmel am ne cyanurate used as the fire retardant in
Exanpl e 21 was replaced with nmel am ne cyanurate
(non-surface treated nel am ne cyanurate, MZ4000,
manuf actured by N ssan Chemical Industries, Ltd.).

e GRS AR Sl s AR e e
manu?::’f’ct eﬁﬁm %0%%*1\/1113?3&398 chgﬁtlcglg%d: aLHP Xyhd Eﬁﬁ‘ﬁfn? and specific

e- cont ai cyanurate used as t

graw%re fatﬁﬂg %étgt%ﬁ%l ef{n\%ﬁré@% Es?% %Bﬁﬁsfg% ﬁr’&é‘ ?espectwely 46
mol% g;ﬁf% 98 e 1%@}‘6 %&H@bﬁﬁ’t thfe q%%o u@omﬁbkyﬁ% R mhfleldntaining

netic eet A magnetic eet was
nlt ; 1
meto AP L8088 TR RAEEa Al PP A il n Tubl
cyanurate used as the fire ret ardant in Exanple 21
was replaced with nel am ne pol yphosphate (PMP200, 25
@g actured by Ni ssan Chem cal Industries, Ltd.).
Exa rrpgr ative Exanple 20 -Production of Magnetic Sheet
Prodﬁ&l@;@ﬁ?ﬁ%&lé‘@ﬁ%t was produced in the sanme nmanner as

except that the carboxylic acid

a%%ﬁ%&@éﬁﬁ&%éﬁ%ﬁdﬂﬂ@dqﬁ%@rﬁ% HSfithedSad HEExhinple 21,

retar I n Exa 21 was replaced wth amoni um

excep%_lhéipﬁ Q@l@ne (rnf acgz%g}%g?%% (%Exmgllﬂwo

manufgﬁﬁlq g;'yoﬂ ﬁ] A@Qﬂ% h&ﬁﬁ%ﬂﬁﬂ%@&ﬁlﬁh@ﬁﬂﬁ%mtate in the

pro e same nmanner as in Exanple 21, except

ethyltR@bit18: e8I RPEYbIyin &CHEraf HRHBIAM it Y RA A QBE_gL/cm3) used as

cyanurate used as'the fire retardant in Exanple

the biéiﬂibrrv?&)é ﬁgﬁgcé/a e Qﬁtemﬂeﬁmﬂgpmtgwmmﬁm@& ¢LEVAPREN

80, manufactured by Budenhei mlberica

S00HSO RISl Bkiureddy) BaFormer ahs Wen s ®speific gravity of vinyl acetate

in the ethylene-vinyl acetate copolymer were respectively 60 mol% and 1.04 g/cm3),
and that the amount of the carboxylic acid amide-containing melamine cyanurate
used as the fire retardant was changed to that shown in Table 7.

Example 27

-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
except that the ethylene-vinyl acetate copolymer (LEVAPREN 800HY,
manufactured by Bayer AG, the amount and specific gravity of vinyl acetate in the
ethylene-vinyl acetate copolymer were respectively 80 mol% and 0.98 g/cm3) used as
the binder in Example 21 was replaced with an ethylene-vinyl acetate copolymer
(LEVAPREN 900HV, manufactured by Bayer AG, the amount and specific gravity of
vinyl acetate in the ethylene-vinyl acetate copolymer were respectively 90 mol%. and

1.15 g/cm?).
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-Production of Magnetic Sheet A magnetic sheet was
produced in the sane nmanner as in Exanple 21, except
that the carboxylic acid ani de-containing nelam ne
cyanurate used as the 15 fire retardant in Exanple 21
was replaced wi th anmoni um pol yphosphat e (FRCROSS 486,
nyfactured by Budenhei m | berica Conercial, S . A).
Exaugﬁ%ggrative Exanpl e 23 -Production of Magnetic Sheet A
net she produced in the same manner as in
Prodgg( gﬁ% E%if SRSt

except that the carboxylic acid

a%ﬁ%éﬂﬁ%%ﬁa%ﬂuﬁx ST ARG AR HEE AR e 21,
o ST T O A P S e
magnsﬁac@g@@a@%w@@@gg@ PP 0 IO S i
cyamrﬁ"g'tttg ?18 %h@ '&}g rgfgl%[ﬂﬁggﬂ}?déﬂg %E:ﬁe% %v%ﬁtg Cﬁ?rlé %(g g? Elrlr(?& shown in
Table dr oxi de (I\/GZ 3, 36 manufactured by SAKAI CHEM CAL
NDUSTRY, CO., LTD.). Exanple 29 -Production of

Compl\gq.gﬁ%glﬁxﬁgggt $\ magnetic sheet was produced in the
manner-as 1n Exanple 1, except 5 that (i) 73.5

-Prod%%@g’ﬁédggﬁ& @? hafy-acrylic rubber having epoxy groups

manufact ured by Nagase Chent eX Corporati on,
WEI gﬁ?gﬁet@é’ Sﬁ@s&%#@% @4 infHeHHm O Amth000in Bxample 21,

average no ar wei ght of 350,000, a

excepTRhat the F:artybg%rﬁﬁ tachf a%@e%@ﬁtéﬁn@&e@%mg gy DhuratE.as the fire

cont ai ni ng epdxy groups and hydroxyl groups, a main

retarRAP % ggia{aéh v@ﬁﬁﬂlﬁﬁﬁnﬁ&ﬁ)ﬁolﬁhé{éﬂ{ﬁﬁz (ECP-020) hamsSctured by

as a 4 parts by mass ‘of an epoxy resin

SUZIg ﬁ]ﬁmwmw B¥D )Ela&fd) that QB Bmo iR B! fiaethaddhetic
apan Epoxy Resins Co., .), and 6.1 parts by nass

SGRk g aef drithhaehowadniPable 8.
pOWd% u%’ehaf(iasel %ﬁgéll?n ca §&Cor por at Fag%e were repl acélgp%\n teh

Com aQﬁ,retEXQﬁﬁ masg of an acrylic rubber A (SG series,
nuf actured by

-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Comparative
Example 13, except that the ammonium polyphosphate used as the fire retardant in -
Comparative Example 13 Wés replaced with aluminum hydroxide (AOH60,
manufactured by Nabaltec AG).

Comparative Example 15
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Comparative
Example 13, except that the ammonium polyphosphate used as the fire retardant in
Comparative Example 13 was replaced with magnesium hydroxide (MGZ-3,
manufactured by SAKAI CHEMICAL INDUSTRY, CO., LTD.).

Comparative Example 16
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Nagase ChenteX Corporation, a nolecul ar wei ght of
400, 000 to 600, 000, Tg of 15 -25C, containing epoxy
groups, a main nononer; ethyl acrylate (EA)/
acrylonitrile (AN)) and 8 parts by nass of a |atent
curing agent (HX3748, manufactured by Asahi Kasei

©n), that (ii) 500 parts by mass of
Prod?ﬁﬁéﬁﬁf‘%\@éﬁﬁ%ﬁ]@éé powder (JEM'S, nmanufactured by

mgﬁﬁé%“?@%o%%e?%%ﬁr DR 1A ChE ot Eier olfin Compargtive
Examdl é‘l teﬂ:%gﬂgﬁ%m %a{ééeof%z mu%dﬂ&ude (AOH60,

actu Materil a oratlon

manutfmtlréd b%r)NagaggeclA@r?%ESthQﬁrg%ﬁaﬂfantt dg':‘fdl‘tﬁﬁf; ad?led and the

tom contai ning nel am ne cyanurate used as t

amouh@BgOXyFI M;éc%ﬂ(?%ﬂ @?@e%éé& é&@h@ﬁ{é ik $BRPderOfas changed to

car de- cont al ni ng am ne cyanurate

th tsﬂg@} H pepey@nur at e whose surface treated with lauric
2 aci c?ause%bas the fatty acid, MC-5F, manufactured by

Comp %%e%%@%Ll'ﬁS | NDUSTRY, CO., LTD., a nunber

average particle size of 0.5 n), and t hat (iv) the

Prodagﬁgﬂbfgjaéﬂ&lggge&hosphor us used as the fire
retardant was changed from6.8 parts by mass to 11.5

PaA tn$a e tiPSfeet WadyAMRIcBd 3 the réﬁﬂﬁ?ida‘im%'i‘%tmvﬁﬁample 21,
produced i n the sane manner as in Exanple 29, except

excepl tﬂﬁ&t fte EAbbRyRY aﬂﬁsém‘i’&e EOELaRETnE ineldH ety h %86 udsd as the
the binder in Exanple 29 was replaced wth 72 parts

fire r@’)ﬁr&ﬁﬁlﬂJExﬁtﬁﬁ)@Q‘l}’v{rhsﬁ répBBed Wit athlZRiRa Yy Sn BYate8aSn Burface
an acrylic rubber B ('SGr90, manufactured by Nagase

tre at@ﬁ:{@lﬁﬁsl@ EPOA @O M GLO0TD hesnih REtNREHY NoésaAD0hBRRc410
0,000, Tg of -32C, containing hydroxyl groups, a

Indusffﬁe@ enpner; butyl acrylate (BA)/ acrylonitrile (AN).
arrpl e 31 A nmagnetic sheet was produced in the sane

Compafiet BgarmpleEx@npl e 30, 10 except that the amount of
the acrylic rubber A used as the binder was changed

-Producfith of Mpaidtsc BHedss to 69 parts by mass, that the
anmount of the acrylic rubber B used as the binder was

chanrgeshdtiosheld Wwas broditedbashelsante Athiitrtss BYERASDle 21,
and that 800 parts by mass of the flat nmagnetic

excepf@WEEthd Eerbixyht ackMomife-conpiihint tiedtimbye cpdiwtie sised as the
Mat eri al s Corporation) used as the nmagnetic powder was

fire rét2piaseth Bxhipls 21, BAO replaced itlasdanfina polaihosphate (PMP100,
magneti ¢ powder (JEMS, manufactured by M tsubi shi

manufactured by Nissan Chemical Industries, Ltd.).

Comparative Example 19

-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
except that the carboxylic acid amide-containing melamine cyanurate used as the
fire retardant in Example 21 was replaced with melamine polyphosphate (PMP200,
manufactured by Nissan Chemical Industries, Ltd.).

Comparative Example 20

-Production of Magnetic Sheet-
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Materials Corporation). Exanple 32 A magnetic sheet
was produced in the sanme manner as in Exanple 31,
except that the amount of the flat magnetic powder
used as the magneti c powder 20 was changed from 1, 300
parts by mass to 1,550 parts by mass. Exanple 33 A

R B8 FETE TP B .
excepgﬁlg%:gt@g ?a?rg)ﬂ,{( r(bg% c’tu:%ﬁ%a goﬁna:gg%gtﬂfggxg}g%e(gyt ‘éﬁ%ate rrg%%d as the
fire retga{a { he gﬁﬁﬁ% %&e‘{? %ﬁa&ﬁf QW%&%@I&EI% go fsphate

e Cyanurate use

reBfig: %@5@&%@ S A N X

pho as the fire retardant was changed from
Comp@rjaL 18%%{531%5’[#% mass to 8.8 parts by mass. The

“Prod{Bd tp"s&%@‘?e&%ﬁ fes 10 24 were oval uated by ¢ he
f%g g@& gﬁ%seg%gdq} angrtﬁe ggﬁ%ﬂﬁa;&é@'aéaﬁf RRafble 21,

excep?ggﬁyﬂﬁé@zﬂ&)&%h{!% 5.151? éc@fﬁfa h| g%l %é’mﬂe?b&aﬁﬁhla'té Yised as the

ure an

fire r&&%ﬂﬁ{f{]ﬂ? E‘.S{arﬁrﬂg ?ﬁ;ﬁ?ﬁ%m@éd WAte Emﬁ%‘éﬁimﬁﬂtﬁﬁ hosphate

ance va esence or absénce of po

(TER @862&5}1[ &@é&b&?&dﬁ{l}ﬁmﬂa Goﬁ*é?&bl%‘[&c)ace

eore ant Ity test, and

C L m%&f o$ensile strength by a tensile test.

omﬂ%% Y oria 9 the magnetic sheets in Exanples 29 to

Prod%%ig% %M%{gﬁ Eggeﬁeth regard to LOSS 10 properties,
n e

he magnetic s etsin Exanples 29 to 33 were
evg l#?éﬁgtl%fl t \559 ds.lﬁrifkécsearﬂé ASHARESSa inl BRample 21,
resu are shown | Tab es 1 to 10 Flammability

excep-Elq:ﬁ'ﬁ]: t@g lc%;f.l?/n%r;lﬁm bidiRy- cbﬁﬁimlﬂéﬁfe\faﬁﬁﬁé chhRStathkQlsed as the

a plastic materials for parts of

fire r%% d‘éﬁ% Xn\m:%l ofor #Rd reflReWdifl atneﬁfom@mq)dl?pn ShH=@E
ane tine

eval uat i ng |re retardance fromthe afterf

(FRCHABSS é@w %fr{e rdf*a@ﬁﬁea%yasﬁhéﬁﬂelm IbérisaTRIferbR], Q).

secon el n the sanple having a predeterm ned
ComparRiveSERgn14 B3 @ vertical position. The eval uation

esults are classified into the followng criteria.
-Production of Magnetic Sheet-

A magnetic sheet was produced in the same manner as in Example 21,
except that the carboxylic acid amide-containing melamine cyanurate used as the
fire retardant in Example 21 was replaced with aluminum hydroxide (AOHS60,
manufactured by Nabaltec AG).

Comparative Example 24
-Production of Magnetic Sheet-
A magnetic sheet was produced in the same manner as in Example 21,

except that the carboxylic acid amide-containing melamine cyanurate used as the

fire retardant in Example 21 was replaced with magnesium hydroxide (MGZ-3,
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-Evaluation Criteria V-0: The afterflane tine of each
sanpl e was 10 seconds or less, and total 20
afterflame time of 5 sanples was 50 seconds or |ess.
V-1:. The afterflane tinme of each sanple was 30 seconds
or less, and total afterflanme tinme of 5 sanples was

50 secpn bl : stion tine
manu\f@:guf?éggm (ﬁﬁgMI}g&Iﬂ‘ﬁl ﬁﬁgg#?{}rmm 1§ gﬁrﬂc}?ﬂ'op was

esgnt. 25 NG Fire retardance was poor, and did not
Examg_l‘h%ﬁy with the standard of UL94V. Here, "after flame

ProakifTi oA GAE o L1 e shoutng how ong 11 amo

S5 FRYS PRS0 RO g Bt , st
that Q) 105 Dalrhd y BIERG B 4G BELE harih g0, gfhuph StdUR-5,
manuiz?%@t%%d pﬁeﬁggyéee@hg%g%ﬁ é%%%ﬁg&%{)ﬂ%a %ﬁﬂ)ewaﬁrg%;ﬂgg &fhlecular

rvng s turns an
. | i . .
L T

T T AT 2 Ay AN oy
grouﬂfggﬁ:ﬁ%[]%g}on% r% é%){l(a;%gf&t%ﬁ éﬂ%gf%&gidﬁiﬁqle%m'dsﬁﬂtas a binder,

€s, tal hed 1o val ues were

20.0 AL G THBEE WL Gt B vepope) 11

. o
man%ﬁt&éﬁyﬁwtﬂgﬁﬁg sg 08l AR89, ¥RA S TBasIE IR nRlss bf a latent

ue was converted into

curing%'ﬁtt I EryReraRe Al diith¥ured 3394 M hir RERE A iR A1 SI€BPY Sradion) were

part and an 1 magl nary“part, of the 15 conplex

replagn?tg Rg?]# ?g%ﬁ@eg‘? Eﬁéé&yof al B IR ABHeE ASECF Seés,’ miﬁiﬁgféﬁ'/cured by

ependi ng on the intended use of

NagadB Teih 36 h%g,t&or_a%ﬁfn, @XABRcAlar Weld¥ JTADO, 0WLEFL60(1000, Tg of

rr?gnetl c she Is used for inproving the transm ssion-
—95°@f cdtidthb RpdgY s 6ups! AHndiin EbASINEF; dth Pﬁ@ig@aﬂ WA)2huBlonitril
ofC p' are%ppefgrggbl% at the frequency )c;f 2 I\/ﬁg or bylonitrile
(AN)) 588 parts by mass of a latent curing agent (HX3748, manufactured by Asahi

Kasei Chemicals Corporation), that (i) 500 parts by mass of the flat magnetic
powder (JEM-S, manufactured by Mitsubishi Materials Corporation) used as the
magnetic powder was replaced with 800 parts by mass of a flat magnetic powder
(Fe-Si-Al, EMS-10, manufactured by Mitsubishi Materials Corporation), that (iii)
109.1 parts by mass of the silicon atom-containing melamine cyanurate used as the
fire retardant was replaced with 115 parts by mass of carboxylic acid
amide-containing melamine cyanurate (melamine cyanurate whose surface treated
with lauric acid used as the fatty acid, MC-5F, manufactured by SAKAT CHEMICAL
INDUSTRY, CO., LTD., a number average particle size of 0.5 pm), and that (iv) the
amount of the red phosphorus used as the fire retardant was changed from 6.8 parts

by mass to 11.5 parts by mass.
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20 The magnetic sheet of the present invention can be

used in the KHz to GHz range. [Reliability Test]

- Thi ckness Variation At first, the thickness of the

magneti c sheet was neasured. Next, the 25 magnetic

sheet was placed in an oven, heated for 96 hours at

85C.and 60% and then the thickness of the magnetic
Exangﬁ%g taken out fromthe oven was neasured. Then, the

t hj ck .var i at . [ et hef-ar

A‘fné]%gez: G %ée&&a?@ag;dr#ggg dggcg@esta'_nfen%%t er &l Bx 2R 1e 29,

after ance Vari atron

excep@ﬁ;%%% 55 g)alri:g}?}ﬁ LUICIARG eac%]zic Ptfslb]?%rz@l Eg%(% gts:’t’gb Hin#ESin Example

uce e Sane nmanner a
29 wGFRRARL L 2 R GEPAUSL AT, MHRe BARSH by macs
ot on S IERTASS, G810 HPhgRATILT YRRl ST Biin,
s 50600 0 OTB) I 701 ) MR BABS) s, o
e b BEEE ST Ao s oy ol g 10

Exanflle®qt the magnetic powder fell off froma surface of
e magnetic sheet and adhered to a hand, when a

f ] i uehesk
Z ?{& é:?&?%&fm EF;@e&:ﬁ???H&uéﬁeﬂ théanh @ &S B Bx3 I ée 30,

ere y test described above. [ Tensi

excep-E%glEJ; the amﬂtedﬁgle ScP eI Llisd@ a8 3RBIHESdMCHASs changed from

measured 1 n accordance with JIS K6251. Note that each

72 pag‘fr:]s by ¥ 14860 ?%Iétte,g:ﬁz 1888 iR titRe arhSudiedd @2 4 @pIie38BbEr B used

aver age va 10 sanples. [Surface d 0sSiness]

o B 5 S0 RO PSS D FEETSnCa
800 pArAPEY hh &S dfithe TRIY B8 LARtk pofder (Fe-Si-Al, EMS-10, manufactured by
Mitsubishi Materials Corporation) used as the magnetic powder was replaced with
1,300 parts by mass of a flat magnetic powder (JEM-S, manufactured by Mitsubishi
Materials Corporation).
Example 32

A magnetic sheet was produced in the same manner as in Example 31,
except that the amount of the flat magnetic powder used as the magnetic powder
was changed from 1,300 parts by mass to 1,550 parts by mass.
Example 33

A magnetic sheet was produced in the same manner as in Example 8, except
that the amount of the flat magnetic powder used as the magnetic powder was
changed from 500 parts by mass to 1,020 parts by mass, that the amount of the
carboxylic acid amide-containing melamine cyanurate used as the fire retardant
was changed from 109.1 parts by mass to 79.6 parts by mass, and that the amount

of the red phosphorus used as the fire retardant was changed from 9.1 parts by
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For nmeasurenent of transmi ssion |loss, a mcrostripline
havi ng an inpedance Z of 50 9 was used. The use of
the microstripline ine was a commonly used net hod
for measuring transm ssion | oss of adjacent noise,
because of its 25 structure suitable for nmounting a

urface-nmaunting conponent and production easiness.
mass%ﬂg'gﬁgﬁtg%&n%aﬁg' m crostripline used is shown in FIG

5. Tl-‘irg %15%%93?02 .esé%é EQO&UO.C‘?E ui\(gf%%‘ p??%g %go i3§ A bﬁoﬁl 2 agiﬁfe

manner I near con S 41 provi

Bxanfyi3i RO SErROrIlatl PhOna DI Al PSS RATELAN to the

ace conducto

evalug?l%ﬁ%ﬁgg '%{rg IEQ% g a\%grg f(byotfhelt@&lw n%stpﬁfegfiégt{rlﬁgﬁt of magnetic

connect analyze , are

perm%ﬁﬁ% Ifeﬂg%!ﬂ . oft ﬁ?Erfﬁghikgglé)egg\g%{%&ﬂcflﬁ#ﬁ?ﬁﬂiﬁfﬂ?\?\e{a@vﬁonment

re’’an elec omagnet I on eria

(mea%lﬁgﬁk%e&’thmeg@ %Ha?ﬂ)tn‘é\éﬁ@ ééﬁ&ﬁﬁ&e L iia%hy,?lieﬁé\ﬁxyeeor absence

wn Dy an arrow, an e erence betwee

of pm&gg} faggpgi%gggwa s(,g@ceao@% ﬁ:'agnegg gﬁ?%@&g&&@%‘fwé dBY after the

as a | 0ss anoun

ol RSl 35 BAF R RRUP 108 o, Addiional
the m%fg})etic%‘h%%té I1f E&%\%@smggﬁﬁ% \ggﬁa&%@&@&]ﬁﬁh regard to LOSS

electronmagneti c e reflection

propeed n&ncgjcﬂte dife sﬂa%é:g F%{E‘é%&%ﬁl‘és PUHE3 wete WehRiated with

nmeasure an en ¢ 0 obtalin a | oss anmount.

regar;a% étﬁ!f&!%?élog%iﬁeé@g nﬂﬂclh feﬁﬁ%eéré"@i‘ow? he T‘&ikt))%hei t6he.

ransm ssi on [ oss of the m crostripline becane.

Flant® gﬂ#ylry tp magnetic sheet having a thin thickness
[Fla an% [ ghest]raansrri ssion loss is desired. 42 Table 1

Exanarhe fﬂaﬁnﬁb‘fh@ 1RO eI {8 (tcaRenefld G RONHES of a plastic
(parts powder (JEM'S) 500 500 500 500 523 by nmss)

mater%%gsiy Edr%)odx‘gg gg ﬂ%?i%g@drvzgso 52?%6152&3- The3UPo4Bi frdets EReethod for
) . . : . (parts by mass)

evaluating fire retardance from the afterflame time after burner flame is applied to
a sample for 10 seconds, wherein the sample having a predetermined size is held in
a vertical position. The evaluation results are classified into the following criteria.
-Evaluation Criteria-

V-0: Tﬁé afterflame time of each sample was 10 seconds or less, and fotal
afterflame time of 5 sample's was 50 seconds or less.

V-1: The afterflame time of each sample was 30 seconds or less, and total
afterflame time of 5 samples was 250 seconds or less.

V-2: Although the combustion time was the same as that of V-1, a flammable
drop was present.

NG: Fire retardance was poor, and did not comply with the standard of

ULS94V.

Here, “after flame time” means a length of time showing how long flame
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20

25

Latent curing agent 6.1 6.1 6.1 6.1 6.1 Silicon
atom containing 109.1 90.9 90.9 109.1 109.1 nel am ne
cyanurate Fire retardant Carboxylic acid (parts by
mass) am de-containing - - - - - nelam ne cyanurate
Red phosphorus 6.8 9.1 13.6 13.6 13.6 Flammbility

Combl]létg.(%%l Bf 5 %5%%%?%1\%%9\#% el\ér Igft\ér %glvléggété&i §é%fc¥eail gﬁtsx}é?f‘away

56MHz) Permaabl ity Initi aI magneti c
Magﬁ%?ﬂ%t‘gfg?ﬁ&g] 10 0.28 0.24 0.22 0.16 g" (13.56Mz)

TS R A B s s e

diam:%t%? be ¢RI m LI(? E;ﬁ‘&gﬁglér gf‘%ﬁ@ﬁérod'f 2)9@5 9119 Q& B ﬁ’re%m?ée a(r%lg shaped

nduct ance variation

sampfo%ﬁra E@%&ﬁ&&é’%ﬂi wab %1:%12 \Agléairﬂ)}infi%l b ﬁ@ﬂ&ﬁe&?ﬁ@?@m 5

sence absence absence ter

turnsaagid @akldh rE&% PR3 nﬁﬁﬁl albllglsf@ ¢hah ARRRRCG e edgée of the

ence ensile test Tensile sStrength 32.2 30.3
terminAl And £ha rlﬂé\@épé}f’sgﬂm@w%s 20 mm. Then, inductance and resistance

were measured at a carrier frequency (13.56 MHz) by means of an impedance
analyzer (4294A, manufactured by Agﬂent Technologies, Inc.), and the obtained
values were converted into magnetic permeability.

With respect to each of Examples 21 to 33 and Comparative Examples 13 to
24, inductance and resistance were measured at 1 MHz, and the obtained value was
converted into magnetic permeability.

i and p” respectively denote a real part and an imaginary part, of the
complex magnetic permeability.

The characteristics of u’ and p” are different depending on the intended use
of the magnetic sheet. For example, in the case where the magnetic sheet is used
for improving the transmission of the RFID device, a high value of i’ and a low value
of 1 are preferable at the frequency of 20 MHz or less.

The magnetic sheet of the present invention can be used in the KHz to GHz
range.

[Reliability Test]
-Thickness Variation-

At first, the thickness of the magnetic sheet was measured. Next, the
magnetic sheet was placed in an oven, heated for 96 hours at 85°C and 60%, and
then the thickness of the magnetic sheet taken out from the oven was measured.

Then, the thickness variation of the magnetic sheet before and after heating was
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Exanple 6 7 8 9 10 WMagnetic Flat magnetic powder 500

387 500 - 500 powder (JEMS) (parts by nass) Flat

magneti ¢ powder - - - 500 - (EMS-10) Binder Acrylic

rubber 73.5 73.5 73.5 73.5 73.5 (parts by mass) Epoxy

resin 20.4 20.4 20.4 20.4 20.4 Latent curing agent

r6 1 6.1 6.1 6.16.1 Fire retardant Silicon
]nea$g§gﬁ+containing 109.1 - - 109.1 (parts by nass)

. kAe: cyanurate Carboxylic acid am de-containing
Indu%%?%glaf%@ll 109.1 - cyanurate Red phosphorus 13.6

oA G e FLATTE 0 aAe B AL R e
s SELIRAY B RRAY R bt
ring GNP oA LGN B30 i AT LSS i
e L T R RS
induc}‘,&c% ofkhd s'a%lgg'tﬁkgn %%b mftdbkldvaa R&k %:(&as‘iﬁé&.a birhih Yihe

est absence sence absence absence absence Powder

inducg%kéei mh@fsta%an%fgedéf@l@ Al;la file? HeaRRPRGE ndiaRAER. absence

sence abse Tensile test Tensile strength (MPa)

[Pgwég}de%£g§ 31.6 29.7 28.8 44

The powder falling was evaluated by observing whether or not the magnetic

powder fell off from a surface of the magnetic sheet and adhered to a hand, when a
surface of the magnetic sheet was touched before and after the reliability test
described above.

[Tensile Test]

The tensile strengths of 10 samples were measured in accordance with JIS
K6251. Note that each of the values of the tensile test in Tables represents an
average value of 10 samples.

[Surface Glossiness]

The surface glossiness was measured in accordance with JIS Z8741 or JIS
P8142.

[Method of Measuring LOSS Properties (transmission loss)]

For measurement of transmission loss, a microstripline having an
impedance Z of 50 & was used. The use of the microstripline line was a commonly
used method for measuring transmission loss of adjacent noise, because of its
structure suitable for mounting a surface-mounting component and production
easiness. The shape of the microstripline used is shown in FIG. 5. The

transmission loss was measured in such a manner that a linear conductor path was

41



10

Table 3 Exanple 11 12 13 14 15 WMagnetic Flat nmagnetic
500 - 500 500 500 powder powder (JEMS) (parts by

Fl at magnetic - 500 - - - nass) powder (J EM &)
Acrylic rubber 73.5 73.5 73.5 73.5 73.5 (parts Epoxy
resin 20. 4 20 4 20.4 20.4 20.4 Dby Binder mass) Latent

provuf lﬁ;‘!ﬁr?%o al i ng]nl%&l%% % %‘P%E‘%&&’l lﬁ)é Lﬁg %rsnh%eet ¥r e laced on

the co%&ﬁgwr%aesp ¥ tl:r%e?s"mgm) GREPoRekh %ngg 'f@ é%& gé%%ﬁ%tm‘ &)ath were

i nin nmel am ne

om0 EFRRISINDEY” T APy o gprmestin
oy FABEEART il O R8s
o 5 PRI TATRRLS s 388 sty B8 Bt an
differd Gt bémeeﬁhﬂh%k&?ﬁﬁtlaﬁta%oﬁﬁﬁ LaBPdn B8 BéPm32Aod Zmount (dB) was
obtained as a loss amount, and thus a transmission loss (absorptance) was obtained
(incident amount = reflection S11 + loss + permeation 821). Specifically, a known
amount of an electromagnetic wave was incident, the reflection amount S11 and the
permeation amount S21 were measured, and then calculated to obtain a loss
amount.

The thicker the magnetic sheet was, the higher the transmission loss of the

microstripline became. Generally, a magnetic sheet having a thin thickness and

high transmission loss is desired.
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Reliability (m test Thickness variation 1 (o/) .4 1.0
0.0 0.3 0.3 Inductance (L) -0.7 variation (% - 1.1
-1.2 -1.6 -0.2 Powder falling before reliability test
absence absence absence absence absence Powder
falling after reliability test absence absence absence
Tabledbsence absence Tensile test Tensile strength 28.2
3.1 31.1 32429 8 (MPa) 45 Tahle 4 Exanple 16 17 18
19 20 MoBxebple powder Fl aﬂ nmegnet i ¢ 2powder 3( JEM St 5
5uug5uu 500 500 500 (partg Dy nmass) ACT yl T C rupber
73. 5 [/BlabmAEnbtid3. 5 [ r(p SS Xy
PO;’?%H Rass. 4 Rt 20EHL-8D. 4 o.rhi)% b op® Jru5ﬁg geﬁﬁg 523
bY@laﬁ_Sk1 6.1 6 1 Silicgn atom contaihing. 12¥
90.9 100 8PAdr¥lic rﬁﬁbeam ne ¢yaidr ale 7Bixr e r 684 dant73 5 73.5
Bisierboxyl i cfacid (parts by am gg-contapni no
(paed Byrngo)- BRosy B i Dn ol 204 gP2ge | 204
.1 6.8 6|Bateht emmimpngérty |Fi 6.8 r et aﬁ.dian,e ®¥al piath bn 6.1
V- T V- U V- SMcanV- test fnitial jmagnet
per meabi | i a?[? D 19. 7 2295 9 Maglgg_tg' c| Rog.1 109.1
(13. 56|\/Hz) O%b ir ltnl tlga mignetl c|perneability
Fil% IJe{)argaap C arb OXY]J. ¢ a01d
(parts by mass) | .o containing - .
melamine cyanurate
Red phosphorus 6.8 9.1 13.6 13.6 13.6
Flammability | Fire ret-ardance V-0 V-0 V-0 V-0 V-0
test evaluation
Initial magnetic
permeability 23.5 26.1 26.8 23.1 24.0
Magnetic ' (13.56MHz)
Permeability Initial magnetic
permeability 0.10 0.28 0.24 0.22 0.16
1n”(13.56MHz)
Thickness before 323 332 342 358 343
test (um)
a%kness after test | go5 332 344 | 359 348
Reliability test - —
Thickness variation 0.6 0.0 0.6 0.3 15
(%)
Inductance (L) 0.0 04 | -13 | -14 | -10
variation (%)
Powder falling before reliability test absence | absence | absence | absence | absence
Powder falling after reliability test absence | absence | absence | absence | absence
Tensile test | Lorone strength 322 | 303 | 288 | 275 | 213
(MPa)
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g"

(13.56MHz) Thi ckness before test (pn) 337 329 335

362 334 Thickness after test (pm 342 331 336 364 336
Reliability test Thickness variation (%9 1.5 0.6 0.3

0.6 0.6 Inductance (L) variation (% -0.3 0.0 -1.7
-1.3 -1.5 Powder falling before reliability test
Tableazbsence absence absence absence absence Powder
alling after reliability test absence absence absence
absence absEnnsapleTensil e test [fessi|e $trenggh {MPa) 10
28 .4 34. 2 Dl € b Conparati ve
Maghefit e 1 ?ﬁf’q ‘ﬁa%leémpﬁfﬁé‘ﬁeu c baodet Bbat | megmeti c- 500
po er 500“# 800 500 500 500] (patts byl (JEMS] ness)
(paBisthdrenase r{fldtenagrebiepo®de’s 73.5 73.5 73.5(73.5 735(30
(parts by {Gmagyiohesin 20.4 20.¢ 20.4 20.4]20.4 PO
BirBp>) - SHEnAMLBE, AT B % P73 a5l Prsis 0] a5 | 735
\ALLEAAYA L %1 III IIH T T TOT TTC \Jy TTOT U
(paﬁlhé'otﬁ'ﬁs’? Epextirestt de- cont ai ni hgd-4 Bapi#et | 20.4
cyanurate B@fénﬁhﬁﬁﬁﬁ‘@g&& 13. 6 3.0 13661 18. 6.113{6613. b 6.1
o ) no[surface 10971 - -
Firl ¥ t%%%h% ?; reI ar Iilt%ﬁ%l m nel3g/apuoatle; (part s by 109.1
(Pa( N anur - frass)ltreat Lmnf\
Carboxylic acid
amide-containing melamine 109.1 | 109.1 -
cyanurate
Red phosphorus 13.6 | 13.6 9.1 13.6 18.2
f:sa;nmabﬂlty Fire retardance evaluation | V-0 V-0 V-0 V-0 V-0
Magnetic Initial magnetic
Permeability  |permeability i’ (13.56MHz) 209 | 191 § 211 | 464 ) 22.3
Initial magnetic
permeability 1’ (13.56MHz) 0.13 | 0.06 0.13 | 10.86 | 0.17
Reliability test |Thickness before test (um) | 356 316 334 282 327
Thickness after test(um) 358 322 336 289 330
Thickness variation (%) 0.6 1.9 0.6 2.4 0.9
Inductance (L) variation (%)| -1.2 | 0.8 | -1.0 | 0.6 | -1.8
Powder falling before reliability test absence | shsence | absence | absence | absence
Powder falling after reliability test absence| absence | absence | absence | absence
Tensile test Tensile strength (MPa) 201 | 27.8 | 31.6 | 29.7 | 2838
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Mel am ne pol yphosphate - - 109.1 - - (PMP 100)

Mel am ne pol yphosphate - - 109.1 (PMP200) l\/agne3| um

hydroxide - - - - 109.1 (M&Z-3) Amonium- - - -

109.1 pol yphosphate (AP462) Flammbility Fire

retardance V-0 V-0 V-0 V-0 NG NG test evaluation
Table nitial magnetic perneability g 20.0 23.6 15.3 13.8

1.6 16.3 Magnetic (13.56MHz) Permeability lnitial

nmagnet i ¢ goer Eﬁﬁbi lity g" ol 1510. 35 9202« 0.1¢1 i 0140.00 15
(13. 56MHz ckness beforg test (362 368 492 %16 497

v

M ticrel | aBldd myenbBiickness asgﬁr tes_t(prr){_.)@gg 39@0552 500

Ber 530 54Bowtles (JHM-8knesh dtion (P °7. . .
?pa]rSSBy6 64| Bl0mbgdetit ance [L) _varli agq) nl-2.6 41.7 -0} 7 .
mas8) 0 - 2. 7| pawder ([EM-6@\ef fallilng befpre relliabili}ly

test presepegyls pddRge prepenss ar g8ehce P3.6sendd.5 73.5

Piploscts | BRNTLLR 1O 1o 7 SR T0UETT 204 | 204
nce ce..ce presenRceipreserRceRresehcepPresentce
Tensi Le_t pLatontauing agenblo @l Npaflag 360 § Blo T 6.1

24.1 22.2 1@“4 Tabl e 6| Conparjati ve Exanpld 7 8 9
10 11 12 &0 emﬁll% magndDDc |p@id®r | 520.3500 840 | 109.1
Fire - powdel g I%Ii?:;l;é‘te(JEI\/L S) by mass|) Flat|magnet|ic

retR@dHat -
(parts by
mass

Carboxylic acid _
amide-containing .

melamine 9.1 63.6 | 81.8
cyanurate

Red phosphorus 18.2 13.6 13.6 13.6 6.5

Flammability | Fire retardance i ] ] ] ]
test evaluation V-0 V-0 V-0 V-0 V-1

Initial magnetlc
ermeability p’ 23.3 27.1 24.8 24.9 24.8
Magnetic f 13.56MHz)

Permeability | Initial magnetlc
ermeability p” 0.21 0.25 0.23 0.24 0.19
13.56MHz)

Thickness before

test (am) 346 315 310 331 321

Thickness after test
Reliability (pm) 351 318 310 332 322

test '(I;/E)ickness variation 1.4 1.0 0.0 0.3 0.3
Inductance (L) 07 | 11| -12 | -16 | 0.2

variation (%)

Powder falling before reliability test{| absence | absence | absence | absence | absence

Powder falling after reliability test | absence | absence | absence | absence | absence

Tensile tost %ﬁ%‘ﬁi}e strength 98.2 | 33.1 | 31.1 | 324 | 29.8
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(EM5-10) 500 500 500 Binder Acrylic rubber 73.5 73.5

73.5 73.5

73.5 73.5

(parts by Epoxy resin 20.4 20.4

20.4 20.4 20.4 20.4 nmass) Latent curing agent 6.1 6.1
mel am ne

6.16.16.16.1 Silicon atomcontaining -

cyanurate Carboxylic acid am de-containing nelamne -
Table4 - - - - Ccyanurate Red phosphorus 13.6 13.6 13.6 13.6
136 13 6 Ml amne cyanurate Fire retardant (MC4000,
no surface - mya3,h@9.1 - - treat mintyl (Ipagf s| byg masgy 20
Mel ani ne pol yphosphate (PMP 100) #1009 1  MelbBm ne
Mapeleyeghosphpt e - (PMP200) 109.1 Armmonijum .
o&&éﬂpggsphﬁlﬁ&ﬁ étu: Oﬁd%cggmﬁ’ %6@% A000Ni500 | 500 | 500
at e - - ni um
paggﬁ.%%% bhee iog ..\wwwm) Pt e uity ire
B r tardance W%Hibh% NG NG NG V- @ %1B-B \V/$5 | dt5 | 78.5 | 73.5
(paﬂslg;al E}ﬁbmemr meabi lity 16. 4 40045 26.45| 28.46 | 20.4 | 20.4
Z l-’erntal i IRPEL
rnagnnfl fa n fggi‘;ﬁq mﬁglggel\ﬂt/ 122 RRI\II_I %l\’l\'JL 1)69192%?9_ 6'1 6‘1
5. 83 3. 67 [Bibjgn atom Containing 1273] 909 | 100 | 89 | 111
melamine cyanurate
Fire retardant {Carboxylic acid
(parts by mass) |amide-containing melamine -
cyanurate
Red phosphorus 59 | 6.8 | 19.1] 6.8 | 6.8
f;l:tmmablhty Fire retardance evaluation Vi| Vo | VO | V1] Vo
I‘f“(‘il;l;g&gge;“ermeabﬂlty 23.3 | 25.5 | 19.2 | 26.2 | 22.1
Magnetic BALS. Z
Permeability |Initial magnetic permeability
1’ (13.56MH?z) 0.15 1 0.20 1 0.16 | 0.28 | 0.21
Thickness before test (pm) 337 | 320 | 3356 | 362 | 334
o Thickness after test (um) 342 | 331 | 336 | 364 | 336
Reliability test |mhickness variation (%) 15 | 06 | 0.3 | 06 | 0.6
Inductance (L) variation (%) -0.3| 00 | -1.7|-13]|-1b6
Powder falling before reliability test absence | absence | absence | absence | absence
Powder falling after reliability test absence | absence | absence | absence | absence
Tensile test  |Tensile strength (MPa) 28.4 | 34.2 | 33.7 | 35.1 | 31.7
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Thi ckness before test (pm 491 495 498 332 479 538
Thi ckness after test(pm 526 510 554 348 561 596
Reliability test Thickness variation (%9 7.13 3.03

11.24 4.8 17.1 10.8 Inductance (U variation (% -3.5
-1.3-6.3-2.1-5.6 -5.7 Powder falling before
reliability test Pres Pres Pres Pres Pres Pres Powder
Table!#
falling after reliability test Pres Pres Pres Pres
Pr esCdiesativeefisirhide t est Tendil ¢ sBrepgth (MPad 24. 3 6
Mas T9T3 254 23.0 22. 9| Pres |[Uernol §s pr epence. | 48
o e 7 r?eti%\:kg%ae123 24 25126 27|28 Magnetip Fl at
(palREYEt i RIR r owder 60( 680 600800 690 6080BOp F¥o | 500
afts pass) (Fe-Si-At ENS 10) |Et hyl ¢ne-vi pyl acptate
mas) ' V_/Bt’ EN 100 100, LU( 0) BJUfg'Vg
copol P LE
Binlétegyl gn f{q‘?ﬂi}ﬁ/. a‘?et ate—Bin g% coig{g‘,’m’e?g';'LE\vA. REN: 735
(artsby. 1(RpoxyTesiparts by rinddy 408MY) | 2Ryl bndléihy304 | 204
magdet at e | AP HFRE aGbEVAPHEN.Y | 6.1 { 500 | 800H) 6.1 | 6.1
Ethyten S Ty aeetate —f - 100 - - Copol ymer
( EVASLX|P Y AR M EHR BBt ainifg < - |- = -[- = -
. Imélamine ¢ ie . . . .
mel am né . aci-d—am-de-containlng-806
75 85 7(FBROgHeapd100
amide-contaming
melamine cyanurate , 7
Red phosphorus 136 | 136 | 136 | 136 | 136 | 136
Melamine cyanurate
} (MC4000, no surface 10e.1
Fire treatment)
fetardant Melamine cyanurate
part§ by (MC6000, no surface 109.1 -
mass treatment)
Melamine polyphosphate 109.1
(PMP100) i
Melamine polyphosphate ) 109.1
(PMP200) )
Magnesium hydroxide )
(MGZ-3) 109.1
Ammonium 109.1
polyphosphate (AP462) :
Flammability|Fire retardance V-0 V-0 V-0 V-0 NG NG
test evaluation
Initial magnetic
permeability p’ 20.0 23.6 15.3 13.8 21.6 16.3
Magnetic (13.56MHz)
Permeability |[nitial magnetic
permeability n” 0.15 0.25 0.02 0.01 0.01 0.00
(13.56MHz)
?ﬁkﬂess before test | g9 | 363 | 492 | 516 | 497 | 500
Reliability  |Thickness after test(pm) | 389 399 552 562 530 543
test Thickness variation (%) | 7.5 9.9 12.2 | 138 | 6.64 | 8.60
a‘;‘l“t&m’ea‘)"mmm 26 | 17 | 07 | 60 | -2.7 | -152
Powder falling before reliability test |presence|presence|presence|presence|presence|presence
Powder falling after reliability test presence|presence |presence|presence |presence|presence
Tensile test |Tensile strength (MPa) 243 | 228 | 232 | 24.1 | 222 | 21.3
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mel am ne cyanurate Red phosphorus 10 10 10 15 10 10 10

10 Mel am ne cyanurate (M24000, no surface - - - -

- - treatnent) el am ne pol yphosphate - - - - - - -

Fire retardant MP100) (parts by mass) Mel am ne

pol yphosphate - - - - - - (PMP200) AnmoDnNi um
Table®! yphosphate (FCP- 770) Amoni um pol yphosphat e -

(FERRAJU-C-80)—Armmepiampolyphosphate — -
- - - LCompaR@REBS486) Al uni nimmydr oki de 9 -{ 510 GHG0) 12
VEQTEST UMy OTOXT O = .= = - - ] OZ-g3) rarmani |
Mst%sftlc ty |@ r% ar cfé’ﬁ‘cve eval uaj i 9 V-800Vv-{0588 0 V-0 V-0
powdey (varts 'F A ..etic 5686846808583 658
bygsss 68. “g) E (13] 56MHz) 1 nilti al jmsgoefizno | 500
P’e‘i’ ﬁﬂeabl I gl IICaUI | i pi !ﬂ._/ 3 E 8 1 5 6 1 B 8 1'7 2
Ridfel 17. :>A£6’h8rub(b&13 56I\/Hz) | n) t%3d | ntifhat &5 81.73588.76-5 | 735
;ﬁgt{} 05 Ebboedh 2 79 2 17 2] el ioaolD|ChOLSS BT PRy | 204
S - ZI—1 1o ReH-abHH- €St
Thi ckness Latepbsuringeeeymy) 153 18611526458 fds |1 gl 1ps51 | 61
160 Silicon atom-containing
melamine cyanurate
Carboxylic acid
amide-containing melamine
cyanurate
Red phosphorus 136 | 136 | 136 | 136 | 136 | 136
Melamine eyanurate
Fire retardant (MC4000, no surface - . - 109.1
(parts by treatment)
Melamine polyphosphate . . i i
Melamine polyphosphate . i i i i 109.1
(PMP200) )
Ammonium polyphosphate 109.1
(FCP-770) :
Ammonium polyphosphate 109.1
(TERRAJU C-80) :
Ammonium polyphosphate ] i 109.1
(FRCROSS486) ’
il;;mmabﬂlty Fire retardance evaluation NG NG NG V-0 V-0 V-0
Initial magnetic permeability
Magnetic 1 (13.56Milz) | 169 | 175 | 165 | 386 | 244 | 216
Permeability  [Tnitial magnetic permeability
o (13 56MHz) 0.01 | 0.02 | 0.01 | 883 | 387 | 3.30
Thickness before test (um) 491 | 495 | 498 | 332 | 479 | 538
Relinbil Thickness after test(am) 526 510 bo4 | 348 | 561 | 596
Liability test
ty tes Thickness variation (%) 713 | 3.03 | 1124 | 4.8 17.1 | 10.8
Inductance (L) variation (%) 35| -13 | 63| 21 | -56 | 5.7
Powder falling before reliability test Pres | Pres | Pres | Pres | Pres | Pres
Powder falling after reliability test Pres | Pres | Pres | Pres | Pres | Pres
Tensile test Tensile strength (MPa) 243 | 182 | 193 | 254 | 236 | 229

Pres denotes presence.
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Thi ckness variation (% 24.39 25.87 34.51 33.90 31.75
35.59 38.84 41.59 Inductance-4.8 -4.7 -5.9 -5.7 -5.6
-6.2 -6.6 -7.1 variation(% Powder falling before
reliability test Ab Ab Ab Ab Ab Ab Ab Ab Powder

fallin after reliability test Ab Ab Ab Ab Ab Ab Ab Ab
Table'] pnsile test Tensile strenath (NLPa) 6.8 6.6 69 1

5.9 6.3 Frafiplz. 3 Ab derot?ds]abbehct |494ThbPe B 26 | 27 | 28
Magoatiepar cltFJ]a\{gJ a 1314 1% 16 17 18 Magnetif Fl At
powiragnet || g ﬁ@‘%\gﬁﬁ 560 55055606006B00 BO0| 60par 660 | 630

artas\byml\ (Fe-SL - Al - EM 10\ Et hy ene-vij nyl acet ate

copol yrr@fhy‘f%%& og 00,,10P 41 REN 8POHV)|

Et hyl er§)R9V ]1 % I yifr _10& EY&F - B| nder 100

( LEVAPRIEN & g_ﬁﬁﬂahé%lb mﬁbb) Ethyjrenmegviny

._acet at e ;GARPEYIEVAPREN -| -- - |- -(LEVAPREN 900HV) | 100 - -
n h¥JIe gooHV)yl acetate copol ynmer|- - |- - 41 (EVA5LX)
i7 1851 Feltytme-cinpitaadtate nd| - - - I - nelam|ne cyanurfate

Car boxylwmlgx@«ﬁlﬁﬁfﬂ@‘loont aifning|- - } = nelanne | 100 | -

cyanur g d phncphnrlc 10110 10 10 10 10— Mel am ne

cyanur gtek geetate . | 80 |- -no| surflace {rmat frent)

ANl ara ,QOP.,Q SX N + a 1l an Civ o le ot L A1y

IVl a||| I iﬂf}céjﬂ%}m_con gC ) . U\.-l 1 i Tl C-l Al Uuaiit

( PMP10C elamine cyanurate -

Carboxylic acid
amide-containing 80 | 75 85 70 | 85 90 80 | 100
melamine gyanurate
Red phosphorus 10 10 10 15 10 10 10 10
Melamine cyanurate
(MC4000, no surface
treatment)
Melamine polyphosphate R . .
Fire re ; fhﬁﬂ polyphosphate
(parts by masdipr o) ' " J ' ) : : -
Ammonium polyphosphate) } .
(FCP-770)
Ammonium polyphosphate) ) :
(TERRAJU C-80)
Ammonium polyphosphate] } .
(FRCROSS486)
Aluminum hydroxde . } 5 . ;
(AOH80)
Magnesium hydroxide A A
(MGZ-8)
Fammabl®y IFire retardance evaluation] V-0 | VO | V-0 | V0 | Vo | V0 | Vo | Vo
[nitial mapnetic
ermeahility 17(13.56MEL) 66.8 | 68.4 | 60.8 | b83 | 66.8 | 65.1 | 68.1 | 65.2
. [nitial magnetic
If\’ﬁfnl::ﬁiﬁty permeability 11” 173 | 18.1 | 166 | 148 | 172 | 161 | 172 | 168
(13.56MHz)
Initial magnetic
permeabihtyp:(mzb 81.2 83.6 71.4 69.2 77.1 76.2 79.2 77.2
'(Il‘]hlm)dmessmf""e test 123 | 143 | 113 | 118 | 126 | 118 | 121 | 118
. Thickness after test(um) || 153 | 180 | 152 | 158 | 166 | 160 | 168 | 160
Reliability test
ty Thickness x&afation (%) 1 2439] 2587 | 3451 | 33.90| 31.75 | 3559 | 38.84 | 4159
Inductance
variation(%) 481 47| 59| 57| 56| 62| 686 |~71
Powder falling before reliability test Ab Ab Ab Ab Ab Ab Ab Ab
Powder falling after reliability test Ab Ab Ab Ab Ab Ab Ab Ab
Tensile test | Tensile strength (MPa) 68 | 66 | 69 | 61 | 59 | 63 | 70 | 7.3

Ab denotes absence.
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(parts by mass) Mel am ne pol yphosphate - - -

(PMP200) Ammoni um pol yphosphate 80 - - - - - (FCP-770)
Ammoni um pol yphosphate - - - - - - (TERRAJU C- 80)
Ammoni um pol yphosphate - - - - - (FRCROSS486) Al um num
oxi de (AOH60) - 80 - 10 - - Magnesi um hydroxi de
TableBK/Gz - - 80 80 - - Flammmbhility The retardance
eval uatGmar@VN@Xh@ING NG NG |t eé& | n#4 i lgl 15=mign]é3ti c 17 | 18
Mapeiigeabi 09 cm%l 2 41.8 8. 1 B0.9
povdk8. 56VHy g@“ n|t| al rfét)l C 558r |med@bi | 609 |p"600 | 600
(pagts by Baw) §L Pl;_{rlrmqm Lity (18 56MH2)
Initial !‘fﬂPP V 188. D 7 .8 2
108 116 1§ \gﬁ-‘gg ﬁ‘ﬁ% SO oy -test(pm 183 172 [146
B ;: EN C bt Ly
P NR2PAN Ret AREdtatk YopbGokr T cRpess var i afron(7g
36.%7 38 T[E@@[@&gﬁd{{@? £5. 82 B6. 89
| nduct an¢ gfylbwetingtaamb polyher/| - 7. 2| - 7.9 -8.2| - 7. 7| . _
-9.1 PowkBsr45E8) | i nbefore relilability test Pres Pres
Pres PresSHresitin-emtai®ogvder faj ling| aftey reljabiljty -
Pres PregmPlapinepyruprgdees Pres §lbnsile test |pnsil
st rengt h | Chibbigi} adkd Hnide-dbnidingl{ 4 5.8 5.4/ Prep denptes
pr esence | MsBmijwyyagu@t€onpar at i ye Exanpl e| 19 2D 21 P2
23 24 Magpephosptoh@t nagnetic powgel 10 10 10 10 10
Melamine cyanurate (MC4000, 80
no surface treatment)
Melamine polyphosphate 80
Fire retardant (PMP100)
Melamine polyphosphate _ -
(parts by mass) (PMP200)
Ammonium polyphosphate 80 . ) . .
(FCP-770)
Ammonium polyphosphate )
(TERRAJU C'S%EI
Ammonium polyphosphate )
(FRCROSS486)
Aluminum hydroxide (AOHE0) - 80 - 10 - -
Magnesium hydroxide (MGZ-3) - - 80 80 - -
Flammability | Fire retardance evaluation NG | No | No | Ne | Ne | Ne
Initial magnetic permeability o’
(13.56MH>) 298 | 31.2 | 41.8 | 288 | 28.1 | 30.9
Magnetic Initial magnetic permeability p”
Permeability | (13.56MEL) 51 | 56 | 78 | 52 51 | 5.3
Initial magnetic permeability i’
(1MH2) 38.9 | 42.7 | 498 | 382 | 373 | 421
Thickness before test(um) 134 | 124 | 108 | 116 | 134 | 122
L Thickness after test(pm) 183 | 172 | 146 | 159 | 182 | 167
Reliability test "y ; ness variation(%) 36.57 | 38.71 | 85.19 | 37.07 | 35.82 | 36.89
Inductance(L)variation(%) 77| 12| 19| 82 | <77} -91
Powder falling before reliability test Pres | Pres | Pres | Pres | Pres | Pres
Powder falling after reliability test Pres | Pres | Pres | Pres | Pres | Pres
Tensiletest | Tensile strength (MPa) 46 | 47 | 51 | 44 | 53 | b4

Pres denotes presence.
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powder 600 600 600 600 600 600 ( arts by nass)
(Fe-Si-Ali EMs-10) Ethylene -vinylacetate 100 100 100
100 100 100 COP of er (LEVAPREN 800HV) Bi nder

Et hyl ene-vi nyl acetate - - (parts by co of er

LEVAPREN 600HV) mass) Ethyl ene-vinyl acetate
Table ®anal yrer (1 EVAPREN Q00HV) — Et hyl ene-vinyl acetate - -

- - . CompayetiyerBrapplg45M Si | i or9atlo®Pcant?inintg | 23 [ 24
MagBdtam ne ﬁﬁgggrqég 0C‘@nrboxyli( acid am de- conft ai ni ng
powek ami ne| rp e o POV anur at ¢ €&d |phesgheeus| BOC 10 600 | 600
(pa#d b thads) ﬁé%ﬁﬁlgﬂsc anurate (M240Q0, - |- - - no

sur f ace {Ethgltmevihylacddeam ne o ho At ¢og F1b6 | 100 | 100

r et ar danteogdBvRgGORVAPRIEN 0 Ig%freigglyp osohate 0
Bl@ss) - Eﬂwhnewtﬂ @@g 80 ni Um pol lyphosjphat e 80
(023 CP- 7 panolvinerdhE fhate |- - 80 - ([TERRAIU
m;%ﬁ ) Amifishylema 1003’1 ohate 1 -.- |80. (|FROROSS486

um '\..a HE e @QUHV)- - 80 F8O! Ma_elsium
hyxi d( M&Z Y¢$éﬁ%%%$#ﬁ%y Firg retdrdance eval uatipn -
NG NG NG| sgpolymenEV45LX)

Silicon atom-containing
melamine cyanurate
Carboxylic acid
amide-containing melamine - - : - -
cyanurate
Red phosphorus 10 10 10 10 10 10
Melamine cyanurate (MC4000, A
no surface treatment)

Fire otardant | pyomnine Polyphosphats

Egzs by I\(ge]amine polyphosphate 80

MP200)

Ammonium polyphosphate A 80
(FCP-770)
Ammonium polyphosphate 30
(TERRAJU C-80)
Ammonium polyphosphate 80
(FRCROSS486)
Aluminum hydroxide (AOHG0) - - - - 80 -
Magnesium hydroxide MGZ-3)| - - - - - 80

tammability | Fire retardanco evaluation NG | N6 | NG | NG | N@¢ | NG
{’féﬁ;éﬁg)nem permeability &) 974 | 986 | 300 | 32.3 | 337 | 321

Magnetic Initial magnetic permeability n’]

Permeability | (13.56MHz) 4.6 4.7 49 5.3 5.6 5.1
Initial magnetic permeability
1 (IMHz) 366 | 384 | 416 | 436 | 448 | 426
Thickness before test(um) 131 | 137 | 141 | 132 | 145 | 143

- Thickness after test(um) 182 189 193 189 203 195

Reliability t8st 1y ¢ 1 ness variation(%) 38.93 | 37.96 | 36.83 | 43.18 | 40.00 | 36.36

Inductance (1) variation (%) 93| -88 | 69 | -76 | -82 | 9.1
Powder falling before reliability test Pres | Pres | Pres | Pres | Pres | Pres
Powder falling after reliability test Pres | Pres | Pres | Pres | Pres | Pres
Tensile test | Tensile strength (MPa) 51 | 44 | 49 56 | 52 5.7

Pres denotes presence.
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t est

Initial
32.3 33.7 32.1

ma

magnetic perneability g° 27.8 28.6 30.0
(13.56MHz) Magnetic Initial

ghetic

perneability g 4.6 4.7 4.9 5.3 5.6 5.1 Perneability

(13.56MHzJ Initial
41.6 43.6 44.8 42.6

magneti c perneability 36.6 38.4
(1MHz) Thi ckness before

Tabletlfst (11111) 131 137 141 132 145 143 Reliahility test
Thi cknespyahtpr test(gm |1829189 19® 189 203 195 32 33
MabHeGRNES S RVAHL AP 79 34. 93 37.]96 36. 8874318 40, 00
p0£§8136 I 195@&@%@1\(-@ vadiation |(% -9.{3 L¥PG |- 6li2p0 1,020
(paxfs By - 8. YFid lagitlder fTallling before relfirabiTTty Test ]
maREES Presphies: @nes-16y es |Pr @80 Powd&P flal I i ng f[after
rel 1 abi Tl hyrfiRSubBRSeS Prgs Pres [Pres Pries Pres ] 735
Tensil e {€xt80H3nsi | e strjength ([IVIPa) 5.1 4.4 4.9 5.6 '~
5.2 5.7 |Repdicdabbées prdgsenge. pl %?ble %%bExanp e 29
Bindepol 32| &G ségetic Fl gt netic' = -11,300 1,
o §g§) powdaficpablerB(JEM S) (parts,py [FI nangneéé c i
mAQ0 800 {(3@m3a) powder (HMS-10) AcrViic| rubber = -
73.5 (SCBRbkpByesherylic rjlubber A 92 72 69 69 -| Bi nder 90.4
(SG serieﬁEPﬂhﬁATsﬂBySMprylic rupber B} 20 23 23 - )
mass) (SGrRneleReny 4x88i 1] - s (EPI CQAT 110335) P0. 4 6.1
Silicon
. atom-containing -
Fire melamine cyanurate
retardant Carboxylic acid
(parts by amide-containing 115 115 115 115 79.6
mass) melamine cyanurate
Bed phosphorus 1156 11.5 115 11.5 3.8
Flammability | Fire retardance V-0 V-0 V-0 V-0 V-0
test evaluation
Initial magnetic
permeability 1 75.4 97.2 448 43.2 42.1
(1MHz)
. Initial magnetic
yiﬁggﬂﬁ permeability 1 66.8 83.2 45.1 43.4 43.4
€ Y 1 (13.56MHz)
Initial magnetic
permeability p” 19.6 24.8 0.56 0.83 1.45
(13.56MHz)
Thicknegs before 100 105 113 133 | 248
test (um)
Thickness after test
Reliability (@ m) - 102 106 116 137 251
test r(I;/i‘j“’kneSS vamation | 909 | 095 | 265 | 301 | 120
Inductance (L) ~1.20 | —0.80 | -1.40 | -190 | —-0.80
variation (%)
Powder falling before reliability test | absence | absence | absence | absence | absence
Powder falling after reliability test | absence | absence | absence | absence | absence
Tensile test '(rﬁ‘ff;%e strength 124 | 124 | 168 | 132 | 212
Surface glossiness (%) 23.4 33.4 23.1 18.7 28.3
100MHz (%) 3.01 4.68 2.67 2.39
LOSS [ 's00MHz (%) 1497 | 3405 | 23.94 | 25.46
properties
1GHz (%) 38.09 | 6269 | 60.00 | 65.21
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Latent curing agent 8 8 8 8 6.1 Silicon
atomcontaining - - - - - Fire nelam ne cyanurate
retardant Carboxylic acid (parts by am de-containing
115 115 115 115 79.6 nass) nel am ne cyanurate Red
phosphorus 11.5 11.5 11.5 11.5 8.8 Flamuability Fire

r eA@EQ@B@%eynQro\anh\e"rQthQ oY‘Ileéseon &y afﬂ@ﬁ:!a%ﬂetlg sheets of

Initial magnetic perneability p' 97.2 4

Examplesl1 td é%cﬂ%ﬁic’hccoh@!ﬂﬂe@ aﬂl@ﬁ@@&ﬁ&oﬁféﬁﬁ%ﬁ btdm-containing
perneability ¢ .8 83.2 45.1 43.4 43.4 (13.56Mz)

melaﬂlﬁié éﬁinLﬁﬁ%‘ ﬁhﬂcth@% PBGBId did RmibR-&nt4ifing 1B6lath#B cyanurate,
(13. 56MHz) Thi ckness before 100 105 113 133 248

had hi‘i:?é !ﬁxé J.eémrdzhbé k1P BardfeldBio Hewded @&1&1@6&&&@ £8¥fad8 bf the
liability ( test Thi ckness variation 2.00 0.95

magngm@%h@eﬁ)ﬁoﬂ} Qéi'oré Yhd laFehicihRnediability fesfn aQu%Q telnpature and
.80 wvariation (%9 Powder falling be

high lﬁﬁixﬂﬂi!@y |ehtizi/roh%§éntabq€&% fabadntet ahs engendths gieds of Examples 1
absence Powder fal ling after reliability test absence

to 33 hhgeadsk 1ﬁﬁ§aﬁr}ﬁﬁ @@m@as t =06 iNEzt el cbahd bk @uitably
strength 12.4 1 .8 13.2 .2
used in RFID functioned moblle phones. Moreover, it was found that the magnetic
sheets of Examples 1 to 20, each of which further included the latent curing agent,
were excellent in dimensional stability in a high temperature and high humidity
environment. It was found that the magnetic sheets of Examples 21 to 28, each of
which did not contain the latent curing agent, but contained ethylene vinyl acetate
used as the binder and the carboxylic acid amide-containing melamine cyanurate
used as the fire retardant, could have flexibility. From the results of evaluation of
LOSS properties, it was found that the magnetic sheets of Examples 29 to 32 had
high radio wave absorption.

On the other hand, each of the magnetic sheets of Comparative Examples 1
to 24, powder falling from the surface of the magnetic sheet occurred both before
and after the reliability test. Each of the magnetic sheets of Comparative
Examples 5 to 9, and 13 to 24 had extremely low fire retardance, the magnetic
sheets of Comparative Examples 1, 2 and 10 each of which contained melamine
cyanurate whose surface was not treated, as the fire retardant, and the magnetic
sheets of Comparative Examples 3, 4, 11 and 12 each of which contained melamine
polyphosphate had excellent fire retardance, but had large thickness variation in a

high temperature and high humidity environment, and had poor dimensional

stability and large degradation in magnetic properties.
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(MPa) Surface glossiness (% 23.4 33.4 23.1 18.7 28.3
100MHz (%9 3.01 4.68 2.67 2.39 - LCSS properties
500MHz (%9 14.97 34.05 23.94 25.46 - 1Giz (% 38.09
62.69 60.00 65.21 - 52 As can be seen fromthe results
of Tables 1 to 10, the magnetic sheets of Exanples 1

IndustBaBAppRaghilRf Which contained at |east one of the
silicon atomcontai ning nelamne cyanurate and the

C a0 drfe tRCIHE B BT tes AdNeRk Bheh tiBh ML R defo®, for
had high fire retardance, and caused no powder falling

exampleQ Bh] Stk bRG8netic WiSseSddRABS GnsNe@oRabReohl® @idrber, a
after the reliability test in a high tenperature and

magnBtie @hl’él&iﬁh}\ét@ﬂ&l, rei@élRBfronid eq@pniith diRgtart I® tag function
magneti c sheets of Exanples 1 to 33 had high initra

such ABBMED gndabARBREAINC édrd] 3nd6isMdaticaldly auitdbBeused for a RFID
suitably wused in RFID functioned nobile phones.

functiyBe@anéelile phoM&s found that the magnetic sheets of
Exanples 1 to 20, each of which further included the
| atent curing agent, 1o were excellent in dinensiona
stability in a high tenperature and high humdity
environnent. It was found that the magnetic sheets of
Exanpl es 21 to 28, each of which did not contain the
| atent curing agent, but contained ethylene vinyl
acetate wused as the binder and the carboxylic acid
am de-cont ai ni ng nel am ne cyanurate wused as the fire
retardant, could have flexibility. Fromthe results of
eval uation of 15 LCSS properties, it was found that
t he magnetic sheets of Exanples 29 to 32 had high
radi o wave absorption. On the other hand, each of the
magneti c sheets of Conparative Exanples 1 to 24,
powder falling fromthe surface of the nagnetic sheet
occurred both before and after the reliability test.
Each of the magnetic sheets of Conparative 20 Exanpl es
5to09, and 13 to 24 had extrenely lowfire
retardance, the magnetic sheets of Conparative
Exanpl es 1, 2 and 10 each of which contai ned nel am ne
cyanur ate whose surface was not treated, as the fire
retardant, and the magnetic sheets of Conparative
Exanples 3, 4, 11 and 12 each of which contai ned
mel am ne
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pol yphosphate had excellent fire retardance, but had
| arge thickness variation in a 25 high tenperature and
hi gh hum dity environnment, and had poor di nensi onal
stability and | arge degradation in magnetic
properties. 53 Industrial Applicability The magnetic
sheet of the present invenstisgRid s suitably used for,
for exanple, an el ectromagnetic noi se depressor, an
1. el ool ARINGldE cHRYeisdhsor ber, a magnetic shiel ding
materital, an electronic equi pnent having an I C tag
fupgiiRR; s such as RFID and non contact |C card, and
is particularly suitably used for a RFID functioned

moPhl L RbRfwdRe; £hal VB 1. A magnetic sheet

conprising: a binder; a magnetic powder; and 5 a fire

ref ardastaenbgfein the fire retardant conprises at
| east one of a silicon atomcontaining nelan ne

C%@REFRh €ha Fide Fe EATIANE ¥bidprasdsthtABh okt Alsflidde
mel am ne cyanurate. 2. Thé magnetic sheet according to

atom-ShRidthing WRB{Bidk bRttt aadta eMDRELERRId hMidéLbERlining
atom cont ai ni ng nel am ne cyanurate and the carboxylic

melar@fideyAlird@s.cont ai ni ng mel am ne cyanurate has a nunber
average particle size of 1 m or less. 3. The magnetic

2. ShERE naGSRLR dhet Ac@iigd €o Bfaifl Bi Whereih @hd atb&dtdn® of the
the maghetic sheet conprises 400 parts by mass to

silicod a$6Q - RMthTIRY ESmiak d/haudRE whd ehe dartaytieracidnd 70
parts by mass to 150 parts by mass of at |east one of

amidd-BentHihiEOR e BAMCHRIralte hal®l Affinher ayara¥apfriddld sidteof 1 ym
carboxylic acid am de-containing nelani ne cyanurate,

or lesg€el ative to 100 parts by mass of the binder, and
wherein the wei ght of the nmagnetic powder in the

3. NHDREkiAprhRedhdes aGtorliny to waydiie éfelfndA iy Aeilglrein the
magnetic sheet comprises 400 parts by mass to 1,550 parts by mass of the magnetic
powder, and 70 parts by mass to 150 parts by mass of at least one of the silicon
atom-containing melamine cyanurate and the carboxylic acid amide-containing
melamine cyanurate, relative to 100 parts by mass of the binder, and

wherein the weight of the magnetic powder in the magnetic sheet is 60 % by
weight to 90 % by weight.
4. The magnetic sheet according to any one of claims 1 to 3, wherein the fire
retardant further comprises red phosphorus.
5. The magnetic sheet according to claim 4, wherein the amount of the red
phosphorus is 6 parts by mass to 19 parts by mass, relative to 100 parts by mass of
the binder.
6. The magnetic sheet according to any one of claims 1 to 5, further comprising
a curing agent.

7. The magnetic sheet according to claim 6, wherein the binder comprises an
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20 4. The magnetic sheet according to any one of
claims 1 to 3, wherein the fire retardant further
conpri ses red phosphorus. 5. The magnetic sheet
according to claim4, wherein the amount of the red
phosphorus is 6 parts by mass to 19 parts by nass,
epoxy@kalive to 100 parts by mass of the binder. 25 6.
The magnetic sheet according to any one of clains 1 to

8.  STHHRktEYMREL §i:d€b|§}d1fr?g %&Péﬂ\}\ﬁ 8n8ge B{aﬁmé-bl_ F&C]S, #RenRghitke binder
, e

sheet according to claim erein i nder

compﬁ%ﬂlé%l@ﬁe@y%%td &ﬁ)io[bfmgr. The magnet | c sheet
according to any one of clainms 1 to 5, wherein the

9.  bimgemagsRpRIghe8s addbraidy teARy WhB Y cREaIAT 8o SORNCYERY the
9. The magnetic sheet according to any one of clains 1

magnbfic he¥higngied fbPe REIDEENEibke® BRREronSc H§@H it & RFI D
functioned el ectronic equi prent. 10. The nagnetic

10. SIERd maesetidighdet Ac@MlimNe fhy 6haiofelaindsOol 8o SWAeIcéih the
the magnetic sheet is used as a noi se depressor. 56

magnetic sheet 1s used as a noise depressor.
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