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Study on magnetic properties of mixed and oriented soft magnetic particles composites
Kazushi Wakabayashi, Keita Murata, Takamichi Miyazaki, Hiroshi Masumoto, Yasushi Endo
(Tohoku Univ.)
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Development of pressed magnetic core reactor
for converter/inverter system for shinkansen electric equipment
Takanori Kanaya, Toshiro Sato, Makoto Sonehara (Shinshu University)
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SR SRAL UL ES ) Table.1 Specifications of GaN-FET boost converter
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Fig2 (CHEI L A— S AT L—F U T 7 MO o voTage

FOIE AT D — ] % g, T N X D R L B Output voltage * current DC200V - 75A

LAWY v FVERPEE Lk K — 7 ROk Switching frequency 1 MHz

ST, JERRELORRIRGREE (0.93T) ISR L DC choke reactor 109 uH

FI10%DBLZ 100mTRETHD , 2 "—FDIE
FEEMERF CHBUL OBERASFI O BRI L A E72 0,

Table.2 Specifications of GaN-FET PWM inverter

Input voltage DC200 V
SR T R T T L7 7 A LBRT /Ko e
2 FEO O GHI R E O EERRLL D Y 7 2 Output voltage ACIOV @ BA
JLORNE T A AT o T fE RO L 2y N A Carrier frequency 700 kHz
AU N—H AT N LR A RET 5, Reactor for LC filter 27 uH

[1] AR, i, EF~7 %7 4 v 7 A&, MAGI19-068, 2019 48 .
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Fig.1 Frequency versus relative permeability and iron loss of pressed ~ Fig.2 Magnetic flux density distribution of planer reactor
magnetic powder core using two kinds of Fe-based amorphous sphere  for 100 V input,”200 V-1.5 kW output, 1 MHz switching
powder with Dso of 3.5 um and 10 pm. boost convertor.
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Broadband iron loss measurements in a Sendust dust core using 2-coil and capacitance cancellation methods
N. Onot, Y. Uehara?, Y. Endo®4, S. Yoshida?, H. Oikawa 5, N. Kikuchi !, S. Okamoto® ©
(XIMRAM, Tohoku Univ., 2Magnetic Device Laboratory, *Graduate School of Eng. Tohoku Univ.,
4CSIS, Tohoku Univ., STOKIN, SNIMS)
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Fig.1 Broad band iron loss measurements of a
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1) C.Beatice et al., J. Magn. Magn. Mater. 429, 129 (2017)

2) F. Dong Tan et al., IEEE Trans. Power Electro. 10, 124 (1995)

3) M. Muetal., IEEE Trans. Power Electro. 29, 4374 (2014)

4) B E s ERUFREIRE - RIS TS SR SA-22-012/RM-22-012(2022)

Sendust dust core by means of two-coil (solid
marks) and capacitive cancellation methods (open
marks). Black and red marks are the 5 mm and 1

mm-thick cores, respectively.
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Study on Structure and Magnetic Properties of Pure Fe Ribbons with Annealing Treatment
X. Ma!, R. Umetsu!, T. Miyazaki', S. Mikami?, T. Hiraki? Y. Endo' ('Tohoku Univ., “TOHO ZINC Co., Ltd.)
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FIG. 1. Inverse pole figure map of 20-uym thick
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Effects of oxygen gas flow on magnetic property of CoZrO films formed by reactive facing target sputtering
T. Kaneko, H. Nitta, Y. Takamura, S. Nakagawa
(Tokyo Institute of Technology)
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Development of Fe:B powders as noise suppression materials for 5G
communications

H. Sepehri-Amin'!, P. Tozman', Xin Tang!, S. Tamaru?, T. Igarashi®, S. Okamoto*, T. Ohkubo' and K. Hono!

! Research Center for Magnetic and Spintronic Materials, National Institute for Materials Science, Tsukuba
305-0047, Japan

2 Research Center for Emerging Computing Technologies (RCECT), National Institute of Advanced
Industrial Science and Technology (AIST), Tsukuba, Japan

3 TOKIN Corporation, 7-1, Koriyama 6-chome, Taihaku-ku, Sendai, Miyagi 982-8510, Japan

4 Institute of Multidisciplinary Research for Advanced Materials (IMRAM), Tohoku University, 2-1-1
Katahira, Aoba-Ku, Sendai 980-8577, Japan

The role of high frequency electronic devices in the world is increasing due to the emergence of information
societies and the prospects toward further implementation of artificial intelligence and use of big data. However,
evolution of high frequency electronic devices accompanies with a rise of electromagnetic (EM) noises which should be
suppressed. One way to overcome this problem is the development of noise suppression materials which can absorb the
EM noises above 20 GHz range. Although various ferromagnetic materials have been used as noise suppression
materials for different frequency regions [1-4], there is no practical materials to suppress the noises at the frequency
range of above 20 GHz required for 5G communications. In this work, we developed Fe,B ferromagnetic powders that
can suppress EM noise at the frequency range of 10-35 GHz.

Fe,B alloy ingot was prepared by

induction melting. Spherical shaped powders
were prepared by the jet-milling process. The

size of the particles varies depending on

—e—Hp =0 mT R
—o— oM = 200 mT i
—8— j1;Hg = 400 mT.

igHp = 600 mT,

grinding gasses such as N> and He with

1 10 20 30 40

different inlet pressure during jet-milling. -

Based on XRD analysis, the main phase in the —e—peHo =0 mT
—e— gHg = 200 mT
H 115 —u— pigHg = 400 T,
as-cast and after jet-milling process was found et o

to have the CuAl, type crystal structure.

Figure 1 (a) shows secondary electron
(SE)-SEM image of the jet-milled powders.
The average particle size of the power is ~3
pm. Figure 1(b) shows bright-field (BF)-TEM

1 10 20 30 40
Frequency (GHz)

Figure 1: (a) SE- SEM showing morphology of the developed
' ' ) ) ) jet-milled Fe,B powders. (b) BF-TEM image obtained from inside of a
image obtained from a single jet-milled Fe;B  single Fe,B particle showing single crystalline nature of the particle. (c)

particle indicating that the powders are single ~ Real (y') and imaginary () part of the magnetic susceptibility under 0,
200, 400, and 600 mT bias magnetic field.

{ ee—

crystalline. Based on XRD on magnetically
aligned  particles and M-H  curve
measurements, we have found the developed Fe,B powders show basal anisotropy. The single crystalline powders were
magnetically aligned and fixed in an epoxy resin. The magnetic susceptibility of the aligned powders was measured
using transformer coupled permeameter (TC-Perm) [5]. Figure 1(c) shows real (') and imaginary (") part of the
magnetic susceptibility as a function of frequency under bias magnetic field (¢oHs) of 0-600 mT. The developed Fe,B
powder give a broad ferromagnetic resonance peak covering the frequency range of 12-35 GHz under uoHg= 0 T. Upon
increasing poHg, FMR peak shifts to a larger frequency range. We will discuss how selection of appropriate particle size
and their single crystallinity are important factors to realize FMR peaks above 20 GHz desired for EM noise
suppression for 5G communications.
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