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Miniaturization and high efficiency of electronic device is required. The elements such as inductors
and capacitors used in electronic equipment, are working to miniaturization and high efficiency by
higher frequency. Along with the higher frequency of the driving frequency, AC resistance increases due
to iron loss and copper loss. So, the authors have developed Magnetocoated wire (MCW) that has a
magnetic layer around the copper wire to reduce the AC resistance. MCW reduces AC resistance
because a magnetic layer leads a magnetic flux. As a result AC resistance in coil using MCW was
reduced 32.1% in 1 MHz, 24.7% in 100 kHz, 20 % in 10 kHz.
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Fig. 1 Structure of wires. (unit: mm)
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Fig. 2 Distributed situation of the magnetic powder of magnetocoated wire.
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Fig. 3 Flux density vs. magnetic field loop of magnetocoated wire.
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Fig. 5 Resistance vs. Frequency characteristics of coils.

56 Transaction of the Magnetics Society of Japan (Special Issues) Vol.3, No.1, 2019



Fig.5(b) (2 69 A% = A L OHH - W B 2R LT,
JEW %% 100 kHz 1231+ 5 COW, MCW (d = 6 um), MCW
(di =19 um)DI|PUEIT, ZNZH 8.54Q, 7.80 Q, 6.43 Q
Lol COW OEPUE & it L T MCW (d = 6 um),
MCW (d = 19 um) DIEHUEIE, T 8.7%, 24.7%/K
LT,

Fig.5(c) 1= 144 [ oA A ORFT- B2 R L.

JA¥ % 10 kHz (2317 5 COW, MCW (d. = 6 um), MCW
(dh = 19 um) DIEHUE L, TN 509, 4.6Q, 4.0Q
L7 o7~ COW DOIEHUE & el LT, MCW (dh =6 um) &

MCW(d = 19 pm) DIESUIIE, ZNZ4 8.0 %, 20.0 %iK
W7o, EIRORHUE O LR AR AR O T B B o4
HlC AR T 5.

Fig.5 128\, =93 ® MCW (& = 6 pm) XY 1,
=75 D MCW (d = 19 um) DIEHULBI R D 7 8 K&
Motz ZhuE, MCW (d =19 pm) O J5 23R oo (K7
MRENTZD, L0 EEZNREAME SIS Z SICRNT 5.
£z, BPERAFRT 10 kHz 7> 5 1 MHz O IR\ & 5k
PHIZ 3V TR FEARH AR L 7.

4. a4 I EROERKEFE

BRI T D EMR BN EIL 3 A/mm?2 R TH
% 9, Flg.S VR L2 k90, BEMERANRR O fa ffss s i
1% 100 mT %iﬁ?}:d\ém. T, WA OB AR
R T DOl A VOBEPLOBFARAAEZRE L.

Fig.6 (ZJAH Sk £= 20 kHz , = A /LVRERE 7= 50°C
DL ED 69 FIEaA NVOBRG-ERFHEEZ R LI, a1
WAL, RE LT8R T TI=50°CHEEDA
VE—H AR R LT, WIEIE v ay b, A
VE—H AT F T AW, 8L OERERHE TR A
7-.

I=8 A28} %5 COW, MCW (d =6 um), MCW(d =
19 um)OIFUEIL, THFH 3.19 Q, 3.04 Q, 2.76Q

3.5
COW
c / ‘ MCW(d = 6 um) 510
! Iy e O ———t
ety _I
g 3.0 )____(\_—,--(——-O—"—'O"—'_O'_
@ MCW(d = 19 um)
) / ‘ 2T
R
A=l
1 1 1
25 3 4 5 6 7 8
Current /(A)

L 1 1 I 1 I I
1.2 1.8 24 3.0 3.6 24-.2 4.8
Current density o (A/mm”)

Fig. 6 Resistance vs. Current characteristics of coils.
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