DESCRI PTI ON COMPCSI TE MAGNETI C TAPE Technical Field
The present invention relates to neans for electronmagnetic shielding and

‘el ect romagneti c noi se .
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suppression in the electric and electronic industries and, in particular,

to a.tape to be used therefor. Background Art Conventionally, in
t'he electric and electronic industries, tapes using Cu, A or stainless
sheets have nown for magnetic shielding or electric peafypsRidsban

Such a tape“has a wdth of about 10 to 20nm and a thickness of aboutIO.l
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Further, as self-welding tapes, those obtained by applying a self-welding
agent, . such as pol yester or polyamde, to the foregoing Cu, Al or :

v st{éli nl ess tapes have been known. There is a possibility that

el ectroni c eqydognesds may nal function due to undesired el ectpcrmpgnesoss
waves (el ectromagnetic noise) fromthe exterior. As such electromgnetic
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2 Therefore, shielding is essential in electronic equipnents and various
ki nds: of equi pnents radiating undesired electromagnetic waves for
preventing radiation of the electromagnetic waves and invasion of the

el ectromagne sﬁuﬂﬁﬁﬂes fromthe exterior. In view of detispenpagqgduct or
pl at es (shieﬁ} pl ates) have been used in these equipnents. If the shield
pl at es '
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are used, the nunmber of parts of the equipnment is increased to cause high
cost. Accordingly, for realizing a shield effect easily and cheaply,
'it is considered to use the foregoing tapes. However, the foregoing

conventional tgRrpegi®aginel ! in magnetic shield effect rel ativeciupbirgias
frequency waves of portable tel ephones, PHS s, transceivers, electronic
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conventional tapes. Further, if the foregoing tape or shield plate
Is used carelessly, there is raised a problemthat the tape or shield
plate may function as an antenna or secondary radiant noise due to

refl ection r@a,%ﬁ‘anerat ed, so as to cause an influence t?g?bfﬁfosﬂ?"i ces
I on

In the sanme equl pnent. An obj ect of the present inven IS to
provide an el ectromagnetic interference suppressing tape which can
protect an eqﬂnﬁﬁ&ﬁt’i‘ B aeBST BB oel ectronmagneti c waves fromthe
exterior and ﬁ]reevent even radi ant noi se and/ or
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3 reflection noise in the same equi pnent, .and further can be easily used.
_Di sclosure of the Invention The present invention, as recited in
claim1l, provides a conposite magnetic tape characterized by conprising a

thin filmof awoospeeite nagnetic body fornmed PCT/IPO7/03045
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by di spersing soft magnetic Wl c binding agent.
Further.,, the present invention, as recited in claim2, provides a

conposite nmagnetic tape chara(jw,! wmu ising athin filmof a
mul til ayer eqygdglobfei Ur e i n whi "mgnetlc Iayel,ctl?ﬁ,
gen Gﬁ%

di spersing soft rmagnetic powder inté aM of gani ¢ binding a

conductor |ayer are stacked. Modi fications by the present invention
and typical exanples of carrying-out manners are recited in dependent
cl ai ns. % Rk 0 &
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Brief Description of the Draw ngs .: Fig. 1 is a perspective view of a

conposi.te magnetic tape according to the present invention. ' Fig. 2
is a perspective view of a conposite nmagnetic tape provided with an
adhesi ve | ayerwoesessii ng to the present invention. Fi etsfpohaseds

perspective view of a conposite magnetic tape provided with a self-welding
| ayer according to the present invention.
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4 Fig. 4 is a sectional view of a conposite nagnetic tape
constituted of two conposite magnetic |ayers and a netal |ayer and
" provided wi.th an adhesive |ayer. Fig. 5is a [err]-f characteristic

di agram of a woogxesdit © magnetic body used in a conposite nagRQlipsdRES  Of
the_ present inventlion. '
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Fig. 6 is a graph showing transmttance attenuation |evels of sanples
accordi.ng to the present invention and a conparative sanple. Fig. 7
i's .a graph showi ng el ectromagnetic coupling I|evels of the sane sanpl es.
Fig. 8 is an explsogbory di agram showi ng a neasuring nethod gérkRBaess
transm ttance attenuation |evel. Fig. 9 is an explanatory diagram
showi ng a neasuring nethod of the coupling |evel. Best Mode for
Carrying Qut the Invention
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Her ei nbel ow, enmbodi nents of the present invention wll be described with
reference to the draw ngs. Referring to Fig. 1, the shown enbodi nent
shows a roll 1 fornmed by winding a tape 11 conposed of only a thin film
of a conposit ewgpgagigsC Pody formed by di spersing soft Inpgnehgﬁwﬁgﬁgﬁk
into an organi c binding agent. As shown by 11, 11' in Fig:’ 4]

section of the tape 11 has a structure in which the soft magnetic powder
(shown by dots) is dispersed into a |ayer of the organic binding agent
(shown by hatching of oblique thick |ines).
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5 . As the foregoing soft magnetic powder, an Fe-Al-Si alloy or an
Fe-N alloy having a large high fr.equency perneability can be cited.

As the foregoing organic binding agent, thernoplastic resin, such as

pol yester resin, polyvinyl chloride resin, polyvinyl butyral resin,

pol yuret hane resin, cellulose resin, nitrile-butadi ene rubber or

styl ene- but adi ene rubber,

DESCRIPTION
COMPOSITE MAGNETIC TAPE

Technical Field

The present invention relates to means for
electromagnetic shielding and electromagnetic noise
suppression in fhe'electric and electionic industries and,

in particular, to a tape to be used therefor.

Background Art

Conventionally, in the electric and electronic
industries, tapes using Cu, Al or stainless sheets have
been known for magnetic shielding or electrié connection.
Such a tape has a width of about 10 to 20ﬁm and a thickness
of about 0.1 to 0.3mm, and is wound in a belt fashion.
Adhesive tapes obtained by applying an adhesive to the
foregoing Cu, Al or stainless tapes have also been known.
Further, as self-welding tapes, those obtained by applying
a self-welding agent, such as polyester or polyamide, to
the foregoing Cu, Al or stainless tapes have been known.

There is a possibility that electronic equipmenﬁs mnay
malfunction due to undesired electromagnetic waves
(electiomagnetic noise) from the exterior. As such
electromagnetic noise, there are electromagnetic waves
caused by othér communications, undesired electromagnetic
waves radiated from various kinds of equipments and devices

used therein, and electromagnetic waves due to reflection.



cor ‘a polynmer thereof can be cited. Further, chlorinated polyethylene can
al so be used. Particularly, an elastonmer having elasticity is suitable for

t ape. . _‘Referring to Fig. 2, the shown enbodi mrent shows a roll 2
formed by winding an adhesive tape 21 which is obtained by applying a thin
| ayer 12 (in the figure, shown by hatchimng of horizontal |ines) of an

adhesive onto the surface of a tape 11 constituted of a thin filmof a

conposite magnetic body forned by dispersing soft nmagnetic powder into an

organi ¢ bi nGFherefipne, shieldirgefis resgentiad dn Rlegkrepimre@MRERREt

shoms_a and various kinds of equipments radiating undesired

| electromagnetic waves for preventing radiation of the
electromagnetic waves and invasion of the electromagnetic
waves from the exterior.

In view of this, conductor plates (shield plates)
have been used in these equipments. If the shield plates
are used, the number of parts of the equipment is increased
to cause high cost. |

Accordingly, for realizing a shiéld effect easily and
cheapiy, it is considered to use the foregoing tapes.

However, the foregoing cpnventional tape is shall in
magnetic shield effect relative to high frequéncy waves of
portable telephones, PHS's, transceivers, electronic
equipments or the like, particularly, electromagnetic waves
at severalhhundred to thousand MHz bands. Therefore, there
has been necessity for such tapes as having the magnétic
shield effect over the wide frequency band, instead of the
conventional tapes. | |

Further, if the foregoing tape or shield plate is
used carelessly, there is raised a problem that the tape or
shield plate may function as an antenna or secondary
radiant noise due to reflection may be generated, so as to
cause én influence to other devices in the same equipment.

An object of the present invention is to provide an
electromagnetic interference suppressing tape which can
protect an equipment from undesired electromagnetic waves

from the exterior and prevent even radiant noise and/or



roll" 3 fornmed by winding a self-welding tape 31 which is obtained by
applying a thin layer 13 (in the figure, shown by hatching of nesh) of a
sel f-wel di.ng agent onto the surface of a tape 11 constituted of a thin
filmof a conposite nagnetic body fornmed by di spersing soft nagnetic
powder into an organic binding agent. 3 Fig. 4 shows an exanple in
which a thin filmformng a tape has a stacked structure of |ayers of
conposite magnetic bodies and a netal |ayer. The shown exanple is an
adhesi ve t apeefilectianshoiiseuin, theesame egquépaknitayandl£urther can be

easily used.

Disclosure of the Invention

The present invention, as recited in claim 1,
provides a composite magnetic tape characterized by
comprising a thin £ilm of a composite magnetic body formed

by dispersing soft magnetic powder into an organic binding
agent.

Further, the present invention, as recited in claim 2,
provides a composite magnetic tape characterized by
comprising a thih £film of a multilayered structure in which
a composite magnetic layer foﬁmed by dispersing soft
magnetic powder into an organic binding agent and a
conductor layer are-stacked..

Modifications by Ehe present invention and typical
examples of carrying-out manners are recited in dependent

claims.

Brief Description of the Drawings

Fig. 1 is a perspective view of a composite magnetic
tape according to the present invention. |

Fig. 2 is a perspective view of a composite magnetic
tape pfovided with an adhesive layer according to the
present invention.

Fig. 3 is a perspective view of a composite magnetic
tape provided with a self-welding layer according to the

present invention.



6 is interposed betmeen-tape | ayers 11 and 11' conposed of conposite
magneti c bodi es, and an adhesive layer 12 is provided on the surface of

the tape l.ayer 11 conposed of the conposite nagnetic body. As the
nmetal layer, a nmetal foil, a net nade of nmetal wres (nmetal nesh), an
el ectroless plating layer, a 4

Fig. 4 is a sectional view of a composite magnetic
tape constituted of two composite magnetic layers and a
metal layer and provided with an adhesive layer.

Fig. 5 is a w-f characteristic diagram of a
composite magnetic body used in_a composite magnetic tépe
of the present invention.

Fig. 6 is a graph showiﬁg transmittance attenuation
levels of samples according to the present invention and a
comparative sample.

Fig. 7 is a graph showing electromagnetic coupling
levels of the same samples.

Fig. 8 is an explanatory diagram showing a measuring
method of the transmittance attenuation level.

Fig. 9 is an explanatory diagiam showing a measuring

method of the coupling level.

Best Mode for Carrying Out the Invention

Hereinbelow, embodiments of the present invention
will be described with reference to the drawings.

Referring to Fig. 1, the shown eﬁbodiment-shows a
roll 1 formed by winding a tape 11 composed of only a thin
film of a composite magnetic body formed by dispersing soft
magnétic powder into an orgahic binding agent.

As shown by 11, 11' in Fig. 4, a section of the tape
11 has a structure in which the soft magnetic powder (shown
by dots) is dispersed into a layer of the organic binding

agent (shown by hatching of oblique thick lines).



.deposited netal layer or the |like may be used. ' On the other hand, a
sel f-wel'di ng, agent |l ayer 13 may be used instead of the adhesive |ayer 12

so as to'forma self-welding tape. For showing this, (13) is added

adj acent to reference sign 12 in the figure. Naturally, if not necessary,
t he adhesive layer 12 and the self-weldisg agent |ayer 13 both can be

omtted. One conposite magnetic |layer is acceptable. On the other
hand, a plurality of conposite magnetic layers and netal |ayers may be
st acked. B e ing Sefip maghetie BOYRESS: tanBgndlrsi

alloy or an Fe-Ni alloy having a large high frequency
permeability can be cited.

As the foregoing organic binding égent, thermoplastic
resin, such as polyester resin, polyvinyl chloride resin,
polyvinyl butyral resin, polyurethane resin, cellulose
resin, nitrile—butadiene rubber or stylene-butadiene rubber,
or a polymer thereof.can be cited. Further, chlorinated
polyethylene can also be used. Particﬁlarly, an elastomef
having elasticity is suitable for tape.

Referring to Fig. 2, the shown embodiment shows a
roll 2 formed by winding an adhesive tape 21 which is
obtained by applying a thin layer 12 (in the figure, shown
by hatching of horizontal lines) of an adhesive onto the
surface of é tape 11 constituted of a thin film qf a
composite magnetic body formed by dispersing soft magnetic
powder into an organic binding agent. - .

Referring_to Fig. 3, the shown embodiment shows a
roll 3 formed by winding a self-welding tape 31 which is
-obtained by applying a thin layer 13 (in the figure, shown
by hatching of mesh) of a self-welding agent onto the
surface of a tape 11 constituted of a thin film of a
composite magnetic body formed by dispersing soft magnetic
powdeﬁ into an organic binding agent.

Fig. 4 shows an example in which a thin film forming
a tape has a.stacked structure of layers‘of composite
magnetic bodies and a metal layer. The shown example is an

adhesive tape 41 of a structure, wherein a metal layer 14



body used in the embodi ments shown in Figs. 1 to 4.

Table 1 Soft magnetic powder  Fe:Al-Si alloy ' 80 wei ght
parts  Average particle dianeter: 45 err]m Aspect ratio: >5 Anneal i ng:
Ar at nosphere 650[err]C, 2 hours Oganic binding agent
(chlorinated pol yet hyl ene) 20 wei gt parts

is interposed between tape layers 11 and 11' composed of
composite magnetic bodies, and an adhesive layer 12 is
provided on the surface of the tape layer 11 composed of
the composite magnetic body. |

As the metal layer, a metal foil, a net made of metal
wires (metal mesh), an electroless plating layer, a
deposited metal layer or the like may be used.

On the other hand, a self-welding agent layer 13 may
be used instead of the adheéive layer 12 so as to form a
self-welding tape. For showing this, (13) is added
adjacent to reference sign 12 in fhe figure. Naturally, if
not necessary, the adhesive layer 12 and the self-welding
agent layer 13 both can be omitted.

One composite magnetic layer is acceptable. On the
other hand, a plurality of composite magnetic layers and
metal layers may be stacked.

Table 1 shows an example of the composite magnetic
body used in the embodiments shown in Figs. 1 to 4.

Table 1

Soft magnetic powder
Fe-Al-Si alloy 80 weight parts
Average particle diameter: 45um
Aspect ratio: >5
Annealing: Ar atmosphere

650°C, 2 hours

Organic binding agent

(chlorinated polyethylene) 20 weight parts




A
nanner .

t her eof .

The conposite magneti c body was produced in the follow ng
The soft magnetic powder obtained by a normal nethod was
vapor - phase oxi di zed in an atnosphere of nitrogen-oxygen m xed gas at a
20% oxygen partial pressure, and oxide filns were fornmed on the surfaces

The

powder and chl ori nat ed pol yet hyl ene were heated and kneaded,

and then fornmed under pressure to obtain a forned body of the conposite
magnetic body. The surface resistance of the conposite nagnetic body was
measured and foun&hep Geapopite) gpagngtic body was produced in the

following manner. The soft magnetic powder obtained by a

normal method was vapor-phase oxidized in an atmosphere of

nitrogen-oxygen mixed'gas at a 20% oxygen partial pressure,

and oxide films were formed on the surfaces thereof. The

powder and chlorinated polyethylene were heated and kneaded,

and then formed under pressure to obtain a formed body of

the composite magnetic body. The surface resistance of

the composite magnetic body was measured and found to be

1 x 106Q .

Fig. 5 shows a measured y-f (permeability-frequency)

characteristic of the foregoing composite magnetic body.

Solid lines represent Yy characteristics after annealing,

while broken lines represent y chafacteristics before

annealing. As shown in Fig. 2, the composite magnetic body
before annealing has peaks in 4" (complex permeability)
which appear following the magnetic resonance, and it is
observed that the magnetic resonance occurs at two points.
After it is subjected to the annealing, it is seen that u"
reveals high values over a wide range, and " also reveals
large values at high frequencies.

.Hereinbelow, examples of composite magnetic tapes
according to the present invention will be described;
Example 1

Using the composite magnetic body shown in Table 1,
as shpwn in Fig. 1, a tape 11 héving a mean width of 15mm

and a mean thickness of 0.3mm was formed.



« Fig. 5 shows a neasured [err]-f (pernmeability-frequency) characteristic of
the foregoing conposite magnetic body. Solid lines represent [err]
characteristics after annealing, while broken Iines represent [err]
‘characteristics before annealing. As shown in Fig. 2, the conposite
magneti c body before annealing has peaks8in [err]" (conplex perneability)
whi ch appear follow ng the nagnetic resonance, and it is observed that the

magneti c resonange qgccurs at two points. After it is subjected to the
anneal i ng, ??Ewgﬁé%g% that [err]" reveals high values over a w de range,

and [err]” also reuedhSd AT S Al WAL AL UL i ¢ body of

Table 1 was formed into two layers 11 and 11' and a nickel
mesh was interposed therebetween as a conductor layer 7, to
form a multilayered structure so that a tape composed of a
thin belt 2 having a mean dimenéion'of 15mm and a mean
thickness of 0.3mm was formed. The nickel mesh of 100
meshes with t = 0;05mm was used. In this example, neither
the adhesive layer 12 nor the self-weiding layer (13) was
used.
Example 3

Using the composite magnetic body of Table 1, a tape
11 having a mean width of 15mm and a mean thickness of
0.3mm was formed. Then, as shown in Fig. 2, an adhesive 12
having electrically insulating and conductive picperties
was applied to the tape 11 to obtain an adhesive tape 21.
Example 4

As shown in Fig. 4, the composite magnetic body of
Table 1 was formed into two layers 11 and 11' and a nickel
mesh was interposed therebetween as a conductor layer 7, td
form a multilayered structure so that a'tape composed of a
thin belt having a mean width of 15mm and a mean thickness
of 0.3mm was formed. ‘An.adhesive layer 12 was applied to
the sﬁrface of the tape to obtain an adhesive tape 41. The
nickel mesh of 100 meshes with t = 0.05mm was used.
Example 5

Using the composite magnetic body shown in Table 1, a

tape 11 having a mean width of 15mm and a mean thickness of



. Her ei nbel ow, exanpl es of conposite magnetic tapes according to the present
i nvention wll be described. , Exanple 1 Usi ng the conposite magnetic
body shown in Table 1, as shown in Fig. 1, a tape 11 having a nean w dth
of 15nm and a nean thickness of 0.3mm was forned.
8 3 9
0.3mm was formed. Then, as shown in Fig. 3, a self-welding
layer 13 made of epoxy resin as a main component was
applied to the tape 11 to obtain a self-welding tape 31.
As the main component of the self-welding layer, pélyamide
resin, polyester resin or the like may bé used other than
the epoxy resin.
Example 6
As shown in Fig. 4, the composite magnetic body of
Table 1 was formed into two layers 11 and 11' and a nickel
mesh was interposed therebetween as a conductor layer 7,.to
form a multilayered structure so that a tape composed of a
thin bélt having a mean width of 15mm and a mean thickness
"of 0.3mm was formed. The foregoing self-welding agent 13
was applied to the tape to obtain a self-welding tape 41.
The nickel mesh of 100 meshes with t = 0.05mm was used.
With respect to samples of the examples 1 to 6,
transmittance attenuation levels and coupiing levels were
ﬁeasured, respectively.
As shown in Figs. 8 and 9, an apparatus having an
electromagnetic wave generator 21 and an electromagnetic
field strength measuring device (reception element) 22,
which were connected to an électromagnetic field
transmitting micro-loop antenna 23 and an electromagnetic
field.receiving micro-loop antenna 24 each having a loop
diameter of not greater than 2mm, was used in the
measurement. A spectrum analyzer, not shqwn, was connected
to the eléctromagnetic field strength measuring device 22,

and the measurement was carried out using as a reference an



Exanple 2 As shown in Fig. 4, the conposite nmagnetic body of Table
1 was formed into two layers 11 and 11' and a nickel nmesh was interposed
t her ebetween as a conductor layer 7, to forma nmultilayered structure so
that a tape conposed of a thin belt 2 having a nean di nension of 15mm and
a nean thickness of 0.3mmwas formed. Thegy ni ckel nesh of 100 nmeshes with
t = 0.05mMmm was used. In this exanple, neither the adhesive |ayer 12 nor
the self-welding | ayer (13) was used. Exanple 3

electromagnetic field strength in the state where no sample

was present.

In the measurement of the transmittance attenuation
level, as shown in Fig. 8, a sample 20 was disposed between
the electromagnetic field transmitting micro-loop antenna
23 and the electromagnetic field receiving micro-loop
antenna 24.

In the measurement of the coupling level, as shown in
Fig. 9, the sample 20 was disposed so that one side thereof
confronts the eiectromagnetic field transmitting micro-loop
antenna 23 and the electromagnetic field receiving micro-
loop antenna 24. |

The transmittance attenuation levels and the coupling
levels measured by the foregoing method are shown in Figs.

6 and 7, respectively. In the figures, characterietics of
the examples 1 to 6 are shown by @ to ® and, as a
comparative example, characteristics of a metal shield
plate in the form of a copper plate with a thickness t =
0.035mm are shown by ®.

As seen from Figs. 6 and 7, in the examples 1 to 6
according to the present invention, the transmittance
attenuation lewvels and the coupling levels are both reduced.
On the contrary, in the comparative example, it is seen
that although the transmittance attenuation level is much
reduced, the coupling level is increased. From the
foregoing results, it is seen that the composite magnetic

tape according to the present invention can effectively

remove the radiant noise without inducing'the secondary



. Using the conposite magnetic body of Table 1, a tape 11 having a nean

wi dth of 15nm and a nean thickness of 0.3mmwas fornmed. Then, as shown in
Fig. 2, an adhesive 12 having electrically insulating and conductive
properties was applied to the tape 11 to obtain an adhesive tape 21.
Exanpl e 4 As shown in Fig. 4, thejgonposite magnetic body of Table
1 was forned into two layers 11 and 11' and a nickel nesh was interposed
t her ebet ween as a conductor layer 7, to forma multilayered structure so
that a t aperadipodemodisen duéhite meifilenbiiony a nean width of 15mm and a nean
t hi ckness

Industrial Applicability

According to the present invention, it is possible to
provide a tape which can prevent high frequency radiation
and reflection noise easily, like an insulating tape for
electric insulation, without inducing secondarg radiation,
using a tape, an adhesive tape or a self-welding tape
constituted of a composite magnetic body which can keep an
electromagnetic absorption effect even at a high frequency
band.



of 0, 3mm, ive layer 12 was applied to the surface of
t he tape Ive tape 41. The nickel nmesh of 100 nmeshes with
t = 0. 05HTFIM 'Iﬁ“ " I e 5 Usi ng the conposite nmagnetic body

shown in 1. having a nmean width of 15nm and a nean
t hi ckness of 12 9
CLAIMS

1. A éomposite magnetic tape characterized by
comprising a thin film of a composite magnetic body formed
by dispersing soft magnetic powder into an organic binding

agent.

2. a composite magnetic tape characterized by
comprising a thin film of a multilayered structure in which
a composite magnetic layer formed by dispersing soft
magnetic powder into an organic binding agent and a

conductor layer are stacked.

3. A composite magnetic tape as recited in any one
of claims 1 and 2, characterized by using the composite
magnetic body having at least two magnetic resonances
induced by anisotropic magnetic fields of mutually

different strengths.

4. A composite magnetic tape as recited in any one
of claims 1 to 3, characterized in that a surface of the

tape has an adhesive layer.

5. A composite magnetic tape as recited in any one
of claims 1 to 3, characterized in that a surface of the

tape has a layer of a self-welding agent.

v B



0.3mm was fornmed. Then, as shown in Fig. 3, a self-welding |layer 13 made
of epoxy resin as a main conponent.,was applied to the tape 11 to obtain a
sel f-wel di.ng tape 31. As the main conponent of the self-welding |ayer,

pol yam de resin, polyester resin or the |like may be used other than the
epoxy resin. Exanple 6 As shown inmdig. 4, the conposite magnetic
body of Table 1 was fornmed into two layers 11 and 11' and a nickel nesh
was i nterposed therebetween as a conductor layer 7, to

6. A composite magnetic tape as recited in any one
of claims 1 to 5, characterized in that said organic

binding agent is an elastomer.

7. A composite magnetic tape as recited in any one
of claims 1 to 6, characterized in that said soft magnetic

powder is powder being flat.

} THIS SHEET HAS BEEN
REPLACED




 forma nultilayered structure so that -a tape conposed of a thin belt _
having a nean w dth of 15mm and a.nmeari 't hi ckness of 0.3nm was forned. The
foregoi ng. sel f-wel di ng agent 13 was applied to the tape to obtain a
self-wel ding tape 41. The nickel nesh of 100 neshes with t = 0.05mm was
used. - Wth respect to sanples of thg exanples 1 to 6, transmttance
attenuation levels and coupling levels were neasured, respectively.
As shown in Figs. 8 and 9, an apparatus having an el ectronmagnetic wave
generator 21 and an el ectromagnetic field strength neasuring device
(reception element) 22,
_ . ABSTRACT

There is provided a composite magnetic tape which can
be easily applied irrespective of the inside or outside of
an eleétronic equipment, prevent radiation of undesired
electromagnetic waves from the inside of the equipment and
reflection into the inside of the equipment, and shield
electromagnetic noise from the outside of the equipment.
The tape may be in the form of an adhesive tape or a self-
welding tape. The tape is constituted of a composite
magnetic layer formed by dispersing soft magnetic powder-
into an organic binding agent. Alternatively, it may have
a stacked structure of a composite magnetic layer and a

conductor layer.



whi th were connected to an el ectromagnetic field transmtting mcro-I|oop
antenna 23 and an el ectromagnetic ,fi-eld receiving mcro-loop antenna 24
each having a | oop dianeter of not greater than 2mm was used in the
measurenent. A spectrum anal yzer, not shown, was connected to the

el ectromagnetic field strength measuring device 22, and the neasurenent
was carried out using as a reference an y

Fig. 1

21

Fig.2 13
3l

Fig. 3

12(13)

Fig. 4

1 /4



Fl

10+ electromagnetic field strength in the state where no sanple was

" present. I n the neasurenent of the transmttance attenuation |evel
as shown in Fig. 8, a sanple 20 was di sposed. between the el ectronmagnetic
field transmtting mcro-loop antenna 23 and the el ectromagnetic field
receiving mcro-loop antenna 24. - I'n the neasurenent of the coupling
| evel, as shown in Fig. 9, the sanple 20 was di sposed so that one side
thereof confronts the electronmagnetic field transmtting mcro-Ioop

PERMEABILITY

FREQUENCY { MHz )

Fig. 5

2/4



antenna .23 and the el ectromagnetic field receiving mcro- |oop antenna 24.
'The'transnitganbe attenuation | evels and the coupling |evels neasured by
the foregeoing nmethod are shown in Figs. 6 and 7, respectively. In the
figures, characteristics of the exanples 1 to 6 are shown by [err] to
[err] and, as a conparative exanple, characteristics of a metal shield
plate in the formof a copper plate wwth a thickness t = 0.035nm are shown
by [err]. As seen fromFigs. 6 and 7, in the exanples 1 to 6
according to the present invention, the transmttance

o} ROOIO)
-10{
20-
TRANSMITTANCE
ATTENUATION 907 _ | @@
LEVEL -40 /
(dB)_5(}_ ‘/CD
ol  05. | 10
FREQUENCY (G Hz)
Fig. 6
+10 . @
5 . 0@®
| 20016
COUPLING 1 o
LEVEL _|Q. '
(dB)
O.l o ]Cﬁ5 S 0

FREQUENCY (GHz)

Fig. 7
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,attenuatsion level s and the coupling levels are both reduced. -On the
contrary, in,the conparative exanple, it is seen that although the
transm ttance attenuation level is nuch reduced, the coupling level is
increased. Fromthe foregoing results, it is seen that the conposite
magnetic tape according to the present invention can effectively renove
t he radi ant noi se without inducing the secondary

23 ™

Fig. 8

Fig. 9

4/4



radi ant “noi se due to refrection. Industrial Applicability
Agcordi ng tomm”m ' ntion, -it is possible to provide a tape which
can prevent mﬂmwnmm ation and reflection noise easily, like an
insulating tape ot &l eetr+c insulation, w thoglbstiessR8eSEo2MaY Y 999
radi ation, wusing a tape, an adhesive tape2or a seli-weldln
constituted of a conposite magneti c body which can keep an

CLAIMS

1. A composite magnetic tape comprising a thiﬁ
film of a composite magnetic body formed py dispersing
soft magrietic powder into an organic b:i.ndihg— agént,
wherein an édhe#ivé 1ajer is formed on a surface of Sai&
film.

2. A composite magnetic tape characterized by
comprising a thin film of a multilayered structu;e in which
a composite magnetic layer formed by dispersing soft
magnetic powder into an organic binding agent and a

conductor layer are stacked.

3. A compogite'magnetic tape as recited in any one
of claims 1 and 2, characterized by using the composite
magnetic body having at least two magnetic resonances
induced by'anisotropic-magnetié fields of mutually

different strengths.

4, 'A composite magnetic tape as recited in any one
of claims 1 to 3, characterized in that said adhesive

layer is a layer of a self-welding agent.

— |  REPLACEMENT: SHEET
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el ectr lﬂion .effect even at a high frequency band. 12
CLAI Ndmnm““l‘ﬁﬂgcm conposite magnetic tape conprising a thin film
of a cohpdélte nagnetlc body formed by dispersing soft nmagnetic powder
into an organi ¢ bindi ng agent, wher ei riBan ad8g5dthEtd aM&St igﬂmqu@g@ a

surface of said

5. A compésite magnetic tape as récited in any one
of claims 1 to %, characterized in that said organic

binding agent is an elastomer.

6. A compos:l.te magnetic tape as recited in any one
of claims 1 to 5, character:.zed in that said soft magnet:.c

powder is powder being flat.
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fil m\zl_\AO_fcorrposi te magnetic tape characterized by
conpri thin fi f a multilayered structure in which a conposite

i n
magnetl@'aiw ul y di spersi ng soft magneti c powder into an
or gani Hnuw ’ nd a conductor | ayer are stacked, wherein an
adhesi ve Iayér ormed on a surfaceldf said film 3. A
conposite nagnetlc tape as recited in any one of clainms 1 and 2,
characterized by using the conposite e nagnetic body having at |east two

magneti c resonances

1. A composite magnetic tape comprising a thin
film of a composite magnetic body formed by dispersing
soft magnetic powder into an organic binding agent,

wherein an adhesive layer is formed on a surface of said
film.

2. A composite magnetic tape characterized by
comprising a thin film of a multilayered structure in which
a composite magnetic layer formed by dispersing soft
magnetic powder into an organic binding agent and a

conductor layer are stacked.jpherein an adhesive laxer

is formed on a surface of said film.

3. A composite magnetic tape as recited in any one
of claims 1.and 2, characterized by using the composite
magnetic body having at least_two magnetic resonances
induced by anisotropic magnetic fields of mutually _

different strengths.

4. A composite magnetic tape as recited in any one

of claims 1 to 3, characterized in that said adhesive

layer is a layer of:a self-welding agent. - ' —
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'I‘"

I nduced by anlsotroplc magnetic fields of nutually
4. A conposite magnetic tape as recited in any one
characterized in that said adhesive gﬁglﬂaﬁé?ﬁ%ma | ayer of a

agent .
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5. A conposite magnetic tape as recited in any one of clains 1 to 4,
char,acterized in that said organic binding agent is an el astoner.

6. A conposite nagnetic tape as recited in any one_ of claims 1 to 5,
characierized in that saidesaft f

(57) &K

BTREONEARE LOTFRIEATE T, REND > OREREROK
HECBEA~ORBEHIETE 3 35k, BBEARI >OBRM ./ 1 XLBHT
% 2 WA T — 7B A M B, COTF T, BEF—7. HORET—
PO LT B ENTES, 7— 73 KREANREEREARdICHHEE
T AEARERE TR N, 5543, HOMEKE L BBHKE L ONE
WL T3EMNTES,

PCTEESHNTAMINSEREMO V7 Ly FME—NEEQINEPC THEEEPETSLHEERIAS a—F (B5{NK)

AL Tar=7T ES R34y LK RYZxP SE Ayz—Fr

AM =T Pl 74¥5vF LR IRD7 SG yriR—a

AT Zk07 FR 7Z7Vv2ZR LS ¥7h §1 Auw¥Y==7

AU F-2L5)7 GA H&> LT Y727 SK Rvyrx7ihb

AZ TEARLPXr GB ;ﬂ LY mro2evrZasy SL ¥x=Z7iL¥%

BA ®RA=7 - zAVxI¥} GE Za9T LV 7047 SN ExHA

BB 2AAnRFA GH M-+ MC <73 SZ ARVUFVF

BE “A¥—~ GM HvET MD EAFY kil TD -¥

BF FaXt-T7r> GN ¥=7 MG w¥HWAkA TG b=

BG ZA¥Y7T GW X=T7T¥¥%v MK w7 F=7Ba—d2 TI ¥I%RPYy

B =ity GR XV¥y 794 7%0@ T™M bAZA=RAEr

BR /Z¥r HU »yﬂ;— ML =) TR ba=

BY RFa—v 1D A¥KR7 MN €vda TT hY=&—F- pRA

CA #F¥ IE T74A7¥F MR #®—=U¥=7 UA 92741

CF $R771)bHAE IL 4X3xpA MW w54 uG ; ¥

cG albd— 18 74AFvF MX A%z us

CH Zf A . IT 4237 NE =¥x—p UZ gASFRAFy

Cl a—)h-JK7F—2 JP B¥ NL *5v¥ VN Y4=bth

CM XZAA—~Y KE z:r NO /a¥0x~— YU a—dx5v

&u I3 RS WERIIAARAGR  PL ®o7uF W svnT=
2= ~Zv F

CZ ¥xyaihi® KR ;iﬁl PT Rabip

DE EA4% KZ RAF7RA5» RO A—w=

DK Fve-—2 LC ¥ a7 RU ©o¥7HK

EE XA b=7 LI DEPrvasfy SD A—¥v




