_DESCRIPTICN MAGNETI C PREPREG METHOD OF PRCODUCI NG THE SAVE AND PRI NTED

CIRCU T BOARD USING I T Technical Field The present invention

relates to a

.printed circuit board and, in particular, to a printed circuit board which
suppresses el ectromagnetic interference caused by interference of undesired
el ectromagneti c waves. Background Art As is well known, a digital

el ectroni c device conprises a nunber of electronic conponents, such as a
random access nenory (RAM, a read-only nenory (ROM, a mcroprocessor, and

the |ike each of which conprises a PESERIPBIONOgi c el enents.

These

el ectroni c conponents are nmounted on a printed circuit board having signal
lines (wired conductors) wired around thereon. In recent digital electronic
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Technical Field

t he

The present invention relates to a printed circuit

board and, in particular, to a printed circuit board which

éuppresses electromagnetic interference caused by

interference of undesired electromagnetic waves.

Background Art

As is well known, a digital electronic device

comprises a number of electronic components, such as a

random access memory (RAM), a read-only memory (ROM), a

microprocessor, and the like each of which comprises a

number of logic elements. These electronic components are

mounted on a printed circuit board having signal lines

(wired conductors) wired around thereon. In recent digital

electronic devices, the operation speed of the logic

elements has been rapidly increased and further the

reduction in weight, thickness, length and size of the

device has also been highly advanced. Following this, the

mounting density of the electronic components onto the

- printed circuit board has also been rapidly enhanced.

However, since a signal flowing in the logic elements

goes with abrupt changes in voltage and current, the



mounting density of the el ectronic conponents onto the printed circuit
board has al so beéen rapidly enhanced. However, since a signal flowing in
‘the logic elements goes with abrupt changes in voltage and current, the

2 electronic conponent is a noise generation source which generates high
frequency noi se. The high frequency noi s causes interactions cooperatively
with crosstal k noi se or noise due to inpedance m smatch so as to i nduce

mal functions rel ative to other el ectronic conponents on the printed circuit
board and. %ré?’yl%f‘F%‘EEmb?’h"er’-%y%t%’fe FIeReEnrtien| soure which
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t he noise due to impedance mismatch so as to induce
malfunctions relative to cher electronic components on the
printed circuit board and adversely affect other systems.
Further, following the high-density mounting of the
electrohic components onto the printea circuit board and
tﬁe reduction in size of the electronic components,
electrostatic coupling between the electronic components
_;nd between the signal lihes is increased so that the
electromagnetic interference is liable to occur in the
digital electronic device.

Conventionally, in the general printed circuit board
used in the digital electronic.device, when operation
frequency of signals flowing through the logic elements and
the signal lines is low, electromagnetic coupling between
the signal lines such as electromagnetic induction
generated in the printed circuit board is relatively sﬁall
so that no problem is raised. However, as the operation
frequency of the signals flowing through the logic elements
and the signal lines becomes high, the electromagnetic
coupling between the signal lines is increased so that the
foregoing problems are raised.

Therefore, there has been proposed an electromagnetic
wave shield circuit board of a structure in which the

printed circuit board itself is provided with a shield



digitar electronic device. Conventionally, in the general printed circuit

board used in.the ‘digital electronic device, when operation frequency of

signals flowi ng through the logic elenents and the signal lines is |ow,

el ectromagnetic coupling between the signal |ines such as el ectromagnetic

i nduction generated in the printed circugt board is relatively small so

that no problemis raised. However, as the operation frequency of the

signals flow ng through the |logic elenments and the signal |ines becones

hi gh, the etaXe¥oritherein wedesired relegtronagnetinavavescgenerabtedeased so
are raised, Therefore, there has been proposed
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foregoing electromagnetic wave shield circuit board has a
structure wherein two circuit board surfaces are opposite
to each other with the shield layer interposed therebetween.
Here, the shield layer is formed of a conductor material
which reflects the electromagnetic waves. Specifically,
the screening of the electromagnetic waves by means of the
shield layer aims to prevent invasion of the
electromagnetic waves further inward therefrom by ~
reflecting the electromagnetic waves incident thereupon.
Accordingly, in the electromagnetic wave shield circuit
board, a shield effect can be egpected'with respect to one
circuit board surface confronting the opposite circuit
board surface on the side where an electronic component to
be a noise generation source is installed, while, with
respect to the opposite circuit board surface on the side
where the electronic component to be the noise generation
source is installed, undesired radiation ié generated due
to the reflection of the electromagnetic waves is generated.
As a result, there have been not a few cases wherein
secondary electromagnetic coupling is promoted at the
opposite circuit board surface on the side of the noise
generation source. Further, in a floating digital
electronic.device, since the shield layer works as an

antenna, secondary radiant noise is possibly generated



‘at--the.printed circuit board are screened by this el ectronmagnetic wave
shield layer. To be concrete, the foregoing electromgnetic wave shield
.circuit board has a structure wherein two circuit board surfaces are
opposite to each other with the shield | ayer interposed therebetween. Here,
the shield layer is formed of a conductojy material which reflects the

el ectromagnetic waves. Specifically, the screening of the el ectromagnetic
waves by neans of the shield layer ains to prevent invasion of the

el ect r omagriExtom tisey oshield hbayexnward therefrom by reflecting the

- el ectromagneti c waves incident thereupon. Accordingly, in the .
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circuit board and thus has a sufficient shield effect
against transmittance of the electromagnetic waves, while,
with respect to reflection of the electromagnetic waves,
does not promote electromagnetic coupling at least due to
reflection. In the printed circuit board disclosed in this
prior art, a printed circuit base member having wired
conductors on one side or both sides thereof comprises a
conduétive support and insulating soft magnetic layers
provided on both sides of the conductive support. The
insulating soft magnetic layer includes soft magnetic
powder and an organic binding agent. Further, the
insulating soft magnetic layer may have a dielectric layer
on at least one side thereof. This dielectric layer
includes dielectric powder and an organic binding'agent.
Alternatively, the foregoing insulating soft magnetic layer
may include the soft magnetic powder, the dielectric powder
and the organic binding agent. It is preferable that the
foregoing soft magnetic powder is powder being flat and/or
needle-shaped.
On the other hand, a stacked body'(electromagnetic
interference suppressing layer) of the conductive support

and the insulating soft magnetic body to be used in the



As a reésult, there have been not a few cases wherein secondary

el ectromagnetic coupling is pronoted at the opposite circuit board surface
-on the side of the noise generation source. Further, in a floating digital
el ectronic device, since the shield | ayer works as an antenna, secondary

radi ant noi se i s possibly generated 4gfromthe shield |ayer. For solving
such problems, in JP-A-8-46386 (herein- after referred to asdthe prlorb 4
art), the Ilcant of this.application has offered a printed circuit boar
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doctor blade process to obtain a conductive support.

Thereafter, soft magnetic paste is applied onto both sides
of the conductive support by the doctor blade process to
form insulating soft magnetic layers, which are then
subjected to curing at 85C for 24 hours to obtain a
printed circuit base member.

Conventionally, a prepreg constituting a printed
circuit board is composed of resin and glass cloth. For
example, the conventional prepreg is produced by
impregnating thermosetting resin.into a glass cloth and
then drying and half-curing it. |

However, in the printed circuit board disclosed in
the prior art, there is a problem that it is difficult to
form the insulating soft magnetic layers. On the other
hand, since the conventional prepreg is conétituted of only
the resin and the glass cloth, the radiant noise can not be
absérbed.

Therefore, a theme of the present invention is to
provide a magnetic prepreg which can absorb the radiant
noise.

Another theme of the present invention is to provide
a method of producing the foregoing magnetic prepregqg.

Still another theme of the present invention is to
provide a printed circuit board using the_foregoing

magnetic prepreg.



prior art, a printed circuit base nenber having w red conductors on one
side or both sides thereof conprises a conductive support and insulating
.soft magnetic | ayers provided on both sides of the conductive support. The
i nsul ating soft magnetic |layer includes soft magnetic powder and an organic
bi ndi ng agent. Further, the insulating goft magnetic |ayer may have a
dielectric layer on at |east one side thereof. This dielectric |ayer

i ncludes dielectric powder and an organi ¢ binding agent. Alternatively, the
foregoing insulating soft magnetic |ayer may include the soft magnetic
powder, the dielectric powder and the organic binding agent. It is

pr ef er abl ePipglognser ofegbendn¥entifBgneti ¢ powder is powder being flat

and/ or needl e-shagped. On the other _hand, .a s%gcked body ; l.ectromagnetic
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insulatingfigLL QEQQSEiSfb%ﬂ¥ bgeQSn%sigvgﬂtEQ%, there is obtained a
nagnetic prepreg formed by impregnating a magnetic paint
composed of soft magnetic powder and thermosetting resin
into a glass cloth. In the foregoing magnetic prepreg,
it is preferable that the soft magnetic powder is metal
powder being essentially flat. Further, it is preferable
that a main component of the thermosetting resin is epoxy
resin.

According to a second aspect of the present invention,
there is obtained a method of producing a magnetic prepreg
characterized in that a magnetic paint composed of soft
magnetic powder and thermosetting resin is impregnated into
a glass cloth, then dried and further cured into a half-
cured state. In this method, it is preferable that a
magnetic alignment procedure is carried out in an in-face
orientation of the glass cloth after impregnating'the
magnetic paint into the glass cloth.

According to a third aspect of the present invention,
there is obtained a printed ciréuit board using the
foregoing magnetic prepreg, which comprises a normal
prepreg composed of resin and glass cloth and at least one
of the magnetic prepreg stacked to at least one side of the

normal prepreg via a wiring pattern.



5 f'oregoing printed circuit base nmenber is produced, for exanple, in the
‘follow ng manner: ‘Copper paste is forned into filns on both sides of a
polyimde filmof 75[err]mby a doctor blade process to obtain a conductive
support. Thereafter, soft magnetic paste is applied onto both sides of the
conductive support by t he doctor bl ade process to forminsul ating soft
magnetic | ayers, which are then subjected to curing at 85[err]C for 24
hours to obtain_a printed circuit base nenber. Conventionally, a prepreg
constituti ngcieh rnggalEtFEBlbeGHFdDF§"&Bﬁﬁosed of resin and glass cloth.

F le, th t | duced b
tﬁ;r_f}éigl’t?ng of 8T L8] aBEERDAH 1 BW U RBAV PG, n BRARSRAR BERPFRG i (.
Ho t d t, th

2 brobl e (Rarordihg! €0, bhbkbolagbdy AR relehie bR BR, | " hyers.
On the ot her handn?l ngeishg BEIYELED OBaLLLERAL CFibH QHaﬁihéuaeﬂr%tQ@

the resin and the ass cloth, the radiant noise can not be
circuit board, using the magnetic prepreg shown in Fig. 1,
in a disassembled state.

Fig. 3 is a diagram showing production procésses of
the magnetic prepreg shown in Fig. 1 and the printed
circuit board shown in Fig. 2.

Fig. 4 is graphs showing frequency characteristics of
g;ectric field strengths with respect to printed circuit
boards according to the prior art and the present inﬁeﬁtion,
wherein (a) shows a frequency characteristic of the
electric field strength of the conventional printed circuit
board and (b) shows a frequency characteristic of the
electric field strength of the printed circuit board

according to the present invention.

Best Mode for Carrying Out the Invention

Now, the present invention will be explained in
detail with reference to the drawings.

Referring to Fig. 1, a magnetic prepreg 10 according
to one embodiment of the present invention is formed by
impregnating a magnetic paint 12 composed of soft magnetic
powder 121 and thermosetting resin 122 into a glass cloth
14. It is preferable that the soft magnetic powder 121 is
metal powder being substantially f£lat. Further, it is
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printed circuit board using th®e foregoing magnetic prepreg.

of the Invention For achieving the foregoing thenmes, according
aspect of the present invention, there is obtained a nagnetic
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122 is epoxy resin.

As the thermosetting resin 122, (poly) urethane resin,
phenol resin, amide resin, imide resin or the like can be
cited other than the epoxy resin. As the soft magnetic
powder 12, an Fe-Al-Si alloy (this is called Sendust
(trademark)) or an Fe-Ni alloy (Permalloy) having a large
high frequency permeability can be cited as a typical

_ material thereof. The soft magnetic powder 12 is used by

being finely powdered and by oxidizing surface portions
thereof; It is preferable that an aspect ratio of the soft
magnetic powder 12 is sufficiently large (for example,
approximately not less than 5 : 1). By rendering substan- '
tially flat the shape of the soft magnetic powder 12,
undesired radiant nocise can be absorbed and suppressed more
efficiently. This is because if the soft magnetic powdei
12 is essentially flat in shape and oriented/aligned in an
in-surface direction in the magnetic prepreg, a shape
anisotropy appears so that a complex permeability based on
a magnetic resonance is increased at a high frequency
region.

As the foregoing magnetic paint 12, one shown in

Table 1 below can be used.
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powder: being essentially flat. Further, it is preferable that a main
“conponent of the thernobsetting resin is epoxy resin. According to a second
-aspect of the present invention, there is obtained a nmethod of producing a
magneti c prepreg characterized in that a magnetic paint conposed of soft
magneti c powder and thernosetting resin ps inpregnated into a glass cloth,
then dried and further cured into a half- cured state. In this nmethod, it
is preferable that a magnetic alignnent frocedure is carried out in an
in:face orientation of the glass clotfB#@et inpregnating the magnetic

pai nt into TFR @ f6ft Ghadhe t 1€ COIRE BowdeR (N1 10 Es'mgggh'ggpggﬁw
i nvention, |there is obtal ned aégrlqted circuit bgard using the torego|ng
magnet i ¢ prlepr EgmPRBLtRoBsnEer3dsSA Addew! preprgg conposed of resin and
glass cloth and at |east one of the magnetic prepreg stacked to at |epst
one side off th eﬁBrRﬁFiﬁFgﬁrgjaFF§e§°m§B#HB pattern

Aspect ratio: about 10

Thermosetting resin

Brominated epoxy resin 15 weight parts
O-cresol novolak type epoxy resin 5 weight parts
Dicyandiamide 0.8 weight parts
Dimethyl benzylamine 0.06 weight parts
Solvent _
Mixture of MEK, DMF and 40 weight parts

methyl cellosolve

Fig. 2 shows a printed circuit board 20 using the
magnetic prepreg 10 shown in Fig. 1. The shown printed
circuit board 20 is formed by sandwiching an internal layer
member 22 being a normal prepreg composed of resin and
glass cloth, with a pair of the magnetic prepregs 10 from
both sides thereof via copper foils 24, and covering the
exposed surfaces of the magnetic prepregs 10 with copper
foils 24. The copper foils 24 each have a thickness of,
for example, about 0.035mm and are formed with a wiring
pattern. The internal layer member'22 and the magnetic
prepregs 10 are formed with through holes, not shown, and
the copper foils (wiring patterns) 24 are electrically
connected to each other via the through holes.

Now, referring to Fig. 3, a method of producing the
magnetic prepreg 10 and the prinfed circuit board 20 will

be explained.



7 Brief Description of the Drawings Fig. 1 is a sectional view showing a
‘magneti c prepreg according to one enbodi nent of the present invention. Fig.
2 is a built-up sectional view showing a printed circuit board, using the
magnetic prepreg showmn in Fig. 1, in a disassenbled state. Fig. 3 is a

di agram show ng production processes of ipe magnetic prepreg shown in Fig.
1 and the printed circuit board showmn in Fig. 2. Fig. 4 is graphs show ng

frequency characteristics of -electric field strengths with respect to
printed circuit bEAE8SE adSoslony i FHE-pS &t A afd ek likes giass
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‘Qut the INVgRtHORhe magnetic paint 12 of a necessary amount. It is
preferable to carry out a magnetic alignment procedure by
means of, such as passing the glass cloth 14, after having
been impregnated with the magnetic paint 12, through a
solenoid magnet (not shown).

Subsequently, as showﬁ in Fig. 3 at (b), the glass
cloth 14 impregnated with the magnetic paint 12 is passed
through a drier 40 whose temperature is uniformly
controlled, so as to advance a resin reaction. After the
drying, as shown in Fig. 3 at (c), it is cut to required
dimensions. The cut one is called a resin cloth 50. In
this manner, the magnetic prepreg 10 (Fig. 1) is produced.

Subsequently, as shown in Fig. 3 at (d), a fixed
number of the resin cloths 50, the internal layer member 22
(Fig. 2) and the copper foils 24 are combined and applied
with a stainless plate (not shown). Then, as shown in Fig.
3 at (e), the material applied with the stainless plate is
subjected to press/formation in a multistage press machine
60. In this manner, the printed circuit board 20 (Fig. 2)
is produced. |

Fig. 4 shows frequency characteristics of electric
field strengths (noise specfra) of the printed boards
according to the prior art and the present invention. In
Fig. 4, the axis of abscissa represents frequency (Hz),

while the axis of ordinate represents electric field



Now,  the present invention will be explained in detail with reference to
the drawi ngs. Referring to Fig. 1, .a nmagnetic prepreg 10 according to one
enbodi nent of ‘the present invention is formed by inpregnating a nagnetic
pai nt 12 conposed of soft magnetic powder 121 and thernosetting resin 122
into a glass cloth 14. It is preferable §pat the soft magnetic powder 121
Is netal powder being substantially flat. Further, it is 8 netal powder
bei ng substantially flat. Further, it is preferable that a main conponent
of -the ther stsengthy (10iBy di3R )i.s Eporygredun(aAsshbwstaefneqaéhcgg resin
122, (poly) urethane resin, phenol resin, amde resin, imde resin or the
li ke can becbarecteristichaf the @@-@qtrli&iﬂielﬂh stirengif afadihet i ¢ powder
12, an Fe-Al-Si aIon this is called Sendust (trademark)) or an Fe-Ni
aIon (PernEPPB?P R;qq%ﬁgeboard without e magnetic prepreg 10,

while (b) in Fig. 4 shows a frequency characteristic of the
electric field strength of the printed board 20 using the
magnetic prepreg 10 according to the present invention.

The printed circuit boards formed with the same wiring
patterns were used with respect to the prior art and the
present invention. |

As evident from Fig. 4, the electric field strengths
are relatively lower with respect to the printed circuit
board according to the present invention (Fig. 4 at (b)) as
compared witﬁ the conventional printed circuit board (Fig.
4 at (a)). Specifically, it is appreciated that the
printed circuit board according to the present invention
can reduce the radiant noise.

While the present invention has been explained by
citing some embodiments, it is needless to say that the
present invention is not limited to the foregoingh
embodiments, but can be modified in various ways without
departing from the gist of the present invention. For
example, it is a matter of course that the materials of the
soft magnetic powder or the thermosetting resin are not
limited to those of the embodiments. Further, it is a
matter of course that the number of the stacked layers of
the magnetic prepreg constituting the printed circuit board

is not limited to that of the embodiments.



hi'gh frequency perneability can be cited as a typical material thereof. The
"soft nmagnetic powder 12 is used by being finely powdered and by oxi di zi ng
.surface portions thereof. It is preferable that an aspect ratio of the soft
magneti c powder 12 is sufficiently large (for exanple, approximtely not

|l ess than 5 : 1). By rendering substan- gt2ally flat the shape of the soft
magneti c powder 12, undesired radi ant noi se can be absorbed and suppressed
more efficiently. This is because if the soft magnetic powder 12 is

essenti al | yIndastriaihApplafabdlityt ed/ al i gned in an in-surface direction
in the magnetic prepreg, a shape anisotropy, appears, so that a conpl ex
permeabi | ity base®® o cﬁﬁﬂﬁ%tﬁ?°?%soﬁﬁﬁ€£gF§8iﬁErEQEeHrSFeathigh frequency
region. As {R5APIS90 BY HESRS' LhePRbBhetfe BREpRIG"BokRed?pe 1 POl OW can

be used.
impregnating the magnetic paint composed of the soft
magnetic powder and the thermosetting resin into the glass

cloth, the printed circuit board excellent in noise

characteristic can be obtained.
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about 10 Thernosetting resin Brom nated EpdxyLregln REPUACED
wei ght parts O cresol novol ak type epoxy resin 5 wei ght—parts

D cyandi am de 0.818ei ght parts Di nethyl benzyl am ne
0. 06 weight parts Solvent M xture of MEK, DMF and 40 wei ght

parts methyl cellosolve Fig. 2 shows a pri ted circuit board 20 using the
magneti c prepreg 10 shown in Fig. 1. gA;H Swn printed circuit board 20 is
formed by sandwi ching an internal |ayer nmenber 22 being a normal prepreg

composed of resin and glass cloth, with a pair of the magnetic prepregs 10

fromboth sides ther f p iLls ng..c exposed
surfaces of the nggne mxéﬁeggggggfég%btﬁgémﬁgegy QMSEEBHaEQﬁg a
magnetlc paint composed of soft magnetic powder and

thermosetting resin into a glass cloth.

2. The magnetic prepreg as recited in claim 1,
chaﬁacterized in that said soft magnetic powder is metal

powder being essentially flat.

3. The magnetic prepreg as recited in claim 1,
characterized in that a main component of said

thermosetting resin is epoxy resin.

4. A method of producing a.magnetic prepreg
characterized in that a magnetic paint composed of soft
magnetic powder and theremosetting resin is impregnated
into a_glass cloth, then dried and further cured into a

half-cured state.

5. The method of producing the magnetic prepreg as
recited in claim 4, characterized in that a magnetic
alignment procedure is carried out after impregnating said

magnetic paint into said glass cloth.

6. A printed circuit board using the magnetic
prepreg as recited in any one of claims 1 to 3, said

printed circuit board comprising a normal prepreg composed

This Sheet Has Been Rep laced
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the copper foils (wiring patterns) 24 are electrically co ect eff

other via the through holes. Now, referrisg to Fig. 3, a nethod of
producing.the nmagnetic prepreg 10 and the pri nted circuit board 20 will be
expl ai ned. 10 First, as shown in Fig. at (a), a web-like glass cloth
14 i s passe@ tﬁ?&&@haﬂﬁ’egﬁﬁsd§16’ftha%§é4 Izmato e mh@aik nagpetic
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sol-enoi d magnet (not shown). Subsequently, as shown in Fig. 3 at (b), the
"glass cloth 14 inpregnated with the magnetic paint 12 is passed through a
.drier 40 whose tenperature is uniformy controlled, so as to advance a
resin reaction. After the drying, as shown in Fig. 3 at (c), it is cut to
requi red dimensions. The cut one is calhgd a resin cloth 50. In this
manner, the nagnetic prepreg 10 (Fig. 1) is produced. Subsequently, as
shown in Fig. 3 at (d), a fixed nunber of the resin cloths 50, the internal
| ayer menmber 22 (Fig. 2) and the copper foils 24 are conbi ned and applied
with a stainless plate (not shown). Then, as shown in Fig. 3 at (e), the
material applied wth the stainless ﬁP§F§AF? subj ected to press/formation
in a nultistage press machine 60. In this nmanner, the printed circuit board
20 (Fig. 2) is produced. Fig. 4 shows frequency characteristics of electric

o S SHOL" R Sepatl lodf SNSRI detlgnde L

represent s iR Bodrd Jexcellent in noise characteristic, a magnetic
prepreg formed by impregnating a magnetic paint composed of
soft magnetic powder and thermosetting resin into a glass
cloth is used as a prepreg constituting the printed circuit
board. It is preferable that the soft magnetic powder is
metal powder being essentially flat. Further, it is
preferable that a main component of the thermosetting resin

is epoxy resin.



whi'te the axis of ordinate represents electric field strength
(10dB/div.). In Fig. 4, (a) shows a frequency characteristic of the
glectric field strength of the conventional printed board w thout the
magnetic prepreg 10, while (b) in Fig. 4 shows a frequency characteristic
of the electric field strength of the printed board 20 using the magnetic
prepreg 10 according to the present invention. The printed circuit boards
formed with the sane wiring patterns were used with respect to the prior
art' and the present invention. As evident fromFig. 4, the electric field
strengths are relatively lower with respect to the printed circuit board
accarding to the present invention (Frgg,41at (b)) as conpared with the
conventional printed circuit board (Fig. 4 at (a)). Specifically, it is
appreciated that the printed circuit board according to the present

i nvention can reduce the rq@jant noi se. 125

Fig. 2
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VWil e the present invention has been explained by citing sone enbodi nents,
it is needless to say that the present
toregoi ng enbodi ments, but can be nodified in various ways w t hout
departing fromthe gist of the present
matter of course that the materials of the soft magnetic powder or the

t hernosetting resin are not

i nventi on.

i nvention i s not

l[imted to the

For exanple, it is a

l[imted to those of the enbodi nents. Further,

it is a mtter of course that the number of the stacked |ayers of the
magnetic prepreg constituting the printed c&;cuit board is not limted to

that of the enbodi nments.
according-to the present
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cloth,"the printed circuit board excellent in noise characteristic can be
obt ai ned. 13 CLAIM5 1. A nmagnetic prepreg forned by inpregnating a
magneti ¢ pai nt conposed of soft nagnetic powder and thernosetting resin
into a glass cloth, wherein said soft magnetic powder is netal powder which
Is essentially flat and is oriented/aligned in an in-surface direction in
the prepreg. 2. The magnetic prepreg as recited in claim1, characteized in
that a main conponent of said thernpbsetting resin is epoxy resin. 3. A
met'hod of. produci ng a magnetic prepreg characterized in that a nagnetic
pai nt conposed of soft magnetic powder of flat netal powder and

t hernosetting resin is inpregnated into a glass cloth, then dried and
further cured into a half-cured state in which said nmagnetic powder is
oriented/aligned in an in-surface direction in the prepreg. 4. The net hod
of producing the magnetic prepreg asFigei #ed in

(a)

*

ELECTRIC |
FIELD
STRENGTH

- (10dB/div. )

30 1000
FREQUENCY { MHz ) -

(b)

ELECTRIC
FIELD i
STRENGTH

(10d8/div. )

30 - . 1000
| | FREQUENCY ( MHz )

3/3



claim3,
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printed circuit board using the magnetic p’rep’reg‘ ad r
clainms 1 and 2, said printed circuit bO{
conposed of resin and glass cloth, "and a Iea-“

cited in any one of

prepreg stacked to at | east one side of said normal prepreg via a wiring

pattern.

CLAIMS
1. A magnetic prepreg formed by impregnating a magnetic paint
composed of soft magnetic powder and thermosetting resin into a glass

cloth, wherein said soft magnetic powder is metal powder which is

essentially flat and is oriented/aligned in an in-surface direction

in the prepreg.

2. The magnetic prepreg as recited in claim 1, characteized in

that a main component of said thermosetting resin is epoxy resin.

3. A method of producing a magnetic prepreg characterlzed in
that a mdgnetic paint composed of soft magnetic powder of flat metal
powder and thermosetting resin is impregnated into a glass ¢loth, then
aried and further cured into a half -cured state in which said magnetic

powder is oriented/aligned in an in-surface direction in the prepreg.

4. The method of producing the magnetic prepreg as recited in
claim 3, characterized in that a magnetic alignment procedure is
carried out after impregnating said magnetic paint into said glass

cloth.

5. Aprintedcircuit boardusing the magnetid prepreg as recited.
in any one of claims 1 and 2, said printed circuit board comprising
a normal prepreg composcd of resir_x and glass cloth, and at least one
of said magnetic prepj:eg stacked to at least one side of said normal

prepreg via awiring pattern.
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