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Magneto-Impedance Sensor Based on TAD for Circuit Integration
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Fig. 2. The S/N ratio of the system by frequency analysis.

1) Shingo Tajima, et al., “High Resolution Magneto-impedance Sensor with TAD for Low Noise Signal Processing,”

Proc. IEEE INTERMAG, 2014.
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1) L. V. Panina and K. Mohri : Applied Physics Letter, 65(9), pp.1189-1191, (1994)
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3) T. Utciyama : Journal of the Japanese Society for Non-Destructive Inspection , Vol.63, pp.562-566, Nov. 2014

— 141 —



9aD -7 F39ME HAMKER IR (2015)
TG LT BMEE S O g OFFE R - B E

—AEECE, =R, KRBV, BERR, MRIEE, KA%E, KAHE
CEFR, FMEr, =7 - v xr—4— - zan vy hfEat)
Estimation of permittivity and permeability of interlayer for double-layered magnetic composites
T. Mitsuhashi, K. Miura, H. Osada, N. Sekino, M. Kobayashi, M. Kiguchi, Y. Ohtomo
(Iwate University, Forestry and Forest Products Research Institute, Air Water Ecoroca Inc.)

[FLC®HIZ

HETTAF v 7 « R « KIEZRSET D2 L CERRINT 272D 0BR - hEREAE S L IRE
% WPC (Wood Plastic Composites) 2MEZRE SN TS Y, {EHA WPC i ERE THOWOLNTWE T T A F v
7 2@ HANIE, ERWIADIREIRMES, BEORL S, BEREMEOMIMEZENTHHEDNRENR TH D
EEBEZLNDN, ZREARIERICIBWTAE L 2 MmO ERAFFEIC T 2 ENRE SN D, AT,
i 5 BNAER U 7o WA A8 8 IR O S M5 7y DFFEEER - Bl % S /T A — ZRITIZ o THEE
T 5L ERART,

AHER L EHE - FEEHTEFE

BMRARY e Ly, [RESEN Mn-Zn 7 = 7 4 MM OEAMEHZIW T, JTEERT OB (A FEE]
B 5% (MS) & 40% (M40) O —FEEO VRIS ARZ HelE L, T b a2 ERQTRERT 2 2 & TR
JERRGRZER L7, MG, MSJE & M40 JEDJE S (CFE) (3£ E4, 416 mm, 3.15mm ThH -
7208, REOMMNRERD Sz, ZOMMNEAREEE Lz &, MIEENSZOREEES I3 L% 0.28
mm & RS SN, TEERER L M5, M40 BB OB FELHER L HBLBHRIT, VNA CTHREE kL
HAWTHIE L7z S 73T A —H|Z Nicolson-Ross {Ex T2 Z L TROLNZ, gD S XT A—21F, —
JERIRIEARD S /3T A — 2 )35 RRE LSO M5 &, M40 BERSy DRSSy 2D B 7 4 =2 _F 4 2 (De-
embedding) FIEIZ L W HEE Slz, BARMICIE, ZREEIEO S178014 TITANCES L, TATHIOHEN 5
M5 O T Of{75]E M40 O T OWfTHZFTHZ LIk, REEDO T8 ERD-, D%, SITINCH
BEgssa L, YEMEL & FIHEEIZ Nicolson-Ross 15 % 1 A L 7=,

RERIER
Fig. 1 121%, AFEIZ LV RO 7S imifg OB I 20 — ntertayer
oy, HH S EE OFEERERIL M5 8, M40 . M

JBOFHERFEL LV EVEEZ R L, thoEsk (B
T, AEEER, L OEHEET) 1TFEERELO
Lo REEVNIA LN o7z, HIEREICE LT
FREUEBOLERSHD EEZONDD, ZOFRICLELD
FERND, REBICBI 2FERIZTITIBOLO LY
FYRERFERTHo72720, REOMNZ L DERD
BELORA 7 EOBRNI BRI o TN D & X o]

-
(&)
T

Permittivity ( Real )
2

[9)]
T

oY S
L L L L L L L L
0 2 4 6 8 10
BEHR Frequency (GHz)

DS, 56 EAAMFRRLHERRE R, P 1Mb, M40 ZF T TR
128-P-AM04 (2013) . nRko %ﬂf:ﬁ@@@%ﬁ%$¥%ﬁ

— 142 —



9aD -8

F39E AR FIGREELE (2015)

~A 7 xR Yy TR o —7NZ X D SRR A
2 SR U L P I s el R T
(MBS B, SALEBRer, IR, " R )

Permeability measurement of magnetic thin film by microstrip probe
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Permeability measurement of magnetic thin film by the shielded short-circuited MSL considering the
substrate permittivity
S. Takeda, T. Hotchi*, S. Motomura*, and H. Suzuki*
(Magnontech, Ltd., * KEYCOM Corp.)
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1) D.Pain, M.Ledieu, O.Acher, L.Adenot, and F.Fuverger, /. Appl. Phys., 85, 5151 (1999),

2) S. Takeda, S. Motomura, T. Hotch, and H. Suzuki, J. Magn. Soc. Jpn., 39, 116-120(2015),

3) S. Takeda, S. Motomura, T. Hotch, and H. Suzuki, J. Jpn. Soc. of Powder and Powder Metallurgy;
Vol.61, (2014), No.S1, pp.S303-S307,
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Measurement of complex permeability of Co- and Ti-substituted Sr-M by
short-circuited coaxial transmission line method

Ranajit Sai,' Shigeru Takeda,” Yasushi Endo,' Hanae Aoki' and Masahiro Yamaguchi'
'Department of Electrical Engineering, Tohoku University, Sendai, Miyagi, 980-8579, Japan.
*Magnontech Ltd.,[1787-16 Juroken, Kumagawa, saitama, 360-0846, Japan

The recent trend of mobile communication technology directs the usage of X-band (8-12 GHz) frequencies in near
future. As a result, the study of various hexaferrite materials, owing to their moderate permeability and very low loss,
has surged up over the last few years,' while the challenging task of accurate measurement of magnetic characteristics
beyond 10 GHz has also attracted a lot of interest. Among various measurement techniques, non-resonant type
measurement with the help of simple transmission line offers easy, accurate and broadband measurement. In this report,
high frequency (up to 30 GHz) magnetic characterization of Co- and Ti- substituted Sr-based M-type hexaferrite
particles (SrCoTiFe;(O;9, will be called SrCoTiM hereafter) is demonstrated by adopting coaxial transmission line
based measurement technique. Instead of the usual lumped element approximation that induce large model errors in
case of measurements beyond a few GHz, the new lumped element expression of short-circuited transmission line is
used to restrict the model error within permissible limit.

SrCoTiM powder was procured and mixed with epoxy resin (at 5:1 volume ratio in favor of ferrite) to make a semi solid
paste, which was then used to form a thin layer of ~200 um. A toroid-shaped sample with inner and outer diameter of 3
mm and 7 mm respectively was punched out from that thin sheet of ferrite. Frequency dispersion of complex relative
permeability of the sample was estimated by analyzing reflection coefficients (s;;) obtained by placing the sample at the
short-end of the transmission line fixture. It is to be noted that the distributed element expression for the input
impedance of short-circuited transmission line was judiciously approximated by considering only the first two terms of
its Taylor series expansion. This slight modification in the analysis increases the range of measurable frequencies and
accuracy. Magnetic hysteresis of SrCoTiM, measured by room temperature VSM, shows saturation magnetization of
~200 emu/cc and coercivity of ~330 Oe (Fig. 1b). Moreover, it is found that the saturation is attained gradually over a
wide span of fields. The saturation field, which can be viewed as the anisotropy field of well-formed ferrite particles, is
believed to be around 7000 Oe. The measured FMR, found to be ~20.6 GHz as shown in Fig 1c. More than one FMR
peaks can be attributed to the presence of particles with wide size distribution (Fig. 1a). The loss (i) profile is found to
be negligible up to 15 GHz, while p’ is independent of frequency up to 12 GHz, which in turn, indicates that the
material could be well suited for various application such as inductors for X-band and electromagnetic noise suppressor
for Ku-band. However, the measurement above 26 GHz requires further investigation.

In essence, high frequency magnetic characterization up to 26 GHz of an important class of hexaferrite is demonstrated
by using a simple short-circuited coaxial transmission line equipped with a slightly modified analysis technique.

Reference
' V.G. Harris, IEEE Trans. Magn. 48, 1075 (2012).
?'S. Takeda, T. Hotchi, S. Motomura, and H. Suzuki, J. Magn. Soc. Japan 39, 116 (2015).
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Fig.1: (a) SEM image, (b) Hysteresis plot and (c) complex permeability spectra of SrCoTi-M+epoxy mixture
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Research on detection of conductive and magnetic markers using eddy-current testing approach
Tamotsu Minamitani, Sotoshi Yamada
(Kanazawa University)
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1) T.Minamitani,S.Uraoka,Y.lkehata, S.Yamada , Digest of 2015 JIEE Annual Conference, 2-115, 2015.
2) T.Minamitani,S.Uraoka,Y.lkehata, S.Yamada , JIEE Technical paper of Magnetic meeting, MAG-14-139, pp.1-4,
2015.
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Study on the electric performance of micro-inductors with magnetically soft spheres and flakes composite
Y. Endo', H. Sato', U. Erdenebat', T. Miyazakil, M. Yamaguchil, H. Kamada®, M. Takahashi’,

M. Sakamoto?, S. Maita®, N. Kato?, Y. Yorozu®, T. Yasui’
(1 Tohoku Univ., ? Hikaridenshi Co., LTD, 3Ricoh Co., Ltd)

[ZCHIC s, NMHETFRRICB O TEERRILAELR, £-NES TS LSI OKEE - KERBELICE b2
T, BFHERNOBIREKICB T 2HEEENTHER LTS, O, Elofd AE o6 L & SR — B ToHEE
ERDEELFHED—SLE LT, DC—DC 2 RXR=FDU L F v AEBREISNTND D, LHLARS, ZOFETIE
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FE Lz, BERAMICEL T, CREMIAICBWTA U E 7 Z 205 H LLE, EifB LUK 01 BLU20
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5%3(@% 1)S.C.O’ Mathuna et al. , IEEE Trans. Power Electron. , 38, 585 (2005).. 2) Y. Endo et al., INTERMAG 2015 Abstract DH-08 (20015).
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Fig. 1 Frequency dependence of electric performances in the micro-inductor with magnetically soft spheres and flakes composite.
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Development of spin-wave interference logic element using yttrium iron garnet
T. Goto, N. Kanazawa, H. Takagi, Y. Nakamura, C. A. Ross*,

A. B. Granovsky**, S. Okajima***, T. Hasegawa***, K. Sekiguchi**** M. Inoue
(Toyohashi Univ. of Tech., *MIT, **Moscow State Univ, ***Murata Mfg. Co., Ltd., ****Keio Univ.)
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1) N. Sato, K. Sekiguchi, and Y. Nozaki, Appl. Phys. Express, 6, waves, and DT port detects the
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Controlling of synthesized standing spin wave configuration in a permalloy strip with external fields
K. Imamura, X. Ya, S. Oyabu, T. Tanaka, K. Matsuyama
(Graduate School of Information Science and Electrical Engineering, Kyushu University)
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[1] M. P. Kostylev et al., Appl. Phys. Lett., 87, 153501 (2005). in varying the 4

[2] A. Khitnum et al., Superlatt. Microstruct., 38, 184 (2005).
[31Y. Urazuka et al., J. Appl. Phys., 115, Art. No. 17D115 (2014).
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Numerical simulation on standing spin wave excitation in exchange-coupled multilayer strips
X. Ya, K. Imamura, S. Oyabu, T. Tanaka, and K. Matsuyama
(Graduate School of Information Science and Electrical Engineering, Kyushu University)
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Fig. 1. Schematic of designed exchange-coupled

bilayer strips, consisted of SW guide consists of
magnetic strip with soft layer and hard layer,
inductively coupled SW generators (width: Wg) and
detector (width: W7p).
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Fig. 2. The dependence of the resonance frequency frs
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Fig.1 Waveforms of output voltages detected by Fig. 2 Configuration for measurement of
two pickup coils. induced voltage from FeCoV wire.
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