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NCMR trilayer &1 % V7o B v 645 C O & B I8 4R

PRI WG BAR=ETR, Al-Mahdawi Muftah, /4B H]
CRAERZERZEBE T2 FER
High frequency oscillation with NCMR trilayer device at zero field
Y. Toda, Y. Shiokawa, K. Sakamoto, M. Al-Mahdawi and M. Sahashi
(Department of Electronic Engineering, Tohoku Universiity, Sendai, Japan)

XL ®HIZ

AV AR E AWK ZBIRICK T 5~ A 7 n R IRBEF DN IIFEER ST, ZOFRERIE MYk
YHBEEFEORENH Y T v T OEREE 72 EAFICHP IR S TW b, FaiO#HE Tk, ERALIC
1B B BES F 72 IS COR R RBIENLETH D Z LD, CPP-GMR O trilayer (Z31F 2 KBS TO &
R RBERRE SN TND D, Fex X, FepsCops-AlO, NOL HIZHMBENE A Z L F /) a4 7 N afaT
Nano-contacts Magnetoresistance (NCMR)% VY, MR 28 13 % & HFE D K& <2V HEH 5T, Vortex £— K
FEIRIZ BV TEAEDE 3.8MHz TRt /) 0.3 pW OFIRDG HALTZDIL, 58T 2 252 7 ML 2872 E
EZTWD Y, AHFFETIE. NCMR-Trilayer 225 il 5 %R -2 /ERL L, KRS & OVE v féd; © o> 10 GHz LL L
OEEFERIEZBNGT 2 Z LR TEOT, ZOREIZONTHRET 2,

RBRAE
HEFURF O A% 513 under-layer/Fe sCoy s(5Snm)/AlOx-NOL/Fe, sCo s(Snm)/capping-layer, 3141 X1 120X
240 nm* DFEH 7 —T, underlayer £ TI U 7 LB T —IBIkE oo TS, ~A 7 o I HIE LRI E
0.1~26.5GHz D A7 T L7 F 7 A ¥ & PO THEFTEG 12 mA, #4355 %-1000~1000 Oe D HiFH T 20 Oe
Z A CHIIN S8 CTHIE L=,

ERER

0 Oe CIXJEHAL 13.3 GHz, 1l 128.2 MHz, Fili4r 71 0.26 nW OF&4E, 220 Oe CT/AHEL 15.7 GHz, 1
i 10.2 MHz, #5477 0.10 nW O %4HE 2 8Ll L 7= (Fig.1), Fig.2 [2 Bl 7 1+220 Oe DAL 2 FIIN L 72 B
DEIMKATNEE T (Fig.2). 10.8 mA TJEHEHL 14.8 GHz g 27.4 MHz, 9 1.0 nW D55 71 DR AR A B
i, ZOFRRITEA R—AREGIINA, BEEET ) a2 7 M X B aHR O EELZ T T D
bOEEZHLND,

BEE AW D —EIIRIBEE SCOPE(000212629) DBk %25 1= 6 D TH 5,

8 0 [Oel Applied field: 220 [Oe]| 351
— 7. Power=0.26 [nW] Af=128.2 [MHz] f=13.3[GHz] 1.09 0p — Integrated Power
T 220 [Oe] J T —a— Linewidth 1300
g 6 Power=0.10 [nW] Af=10.2 [MHz] f=15.7[GHz] ’E‘ 0.8 / \
E 220 [Oe] = o % 1250 W
= 57 8 / ] =
g ,] £ 06 /D ! {200 &
E 3 4 i EbDD 150 8
7 Q 1 =
E s 0 [Oe] 5 04 A s/ % E
5 2 2 . \A\ j B 100 §
= = 21 A/ A A Aady
wn N A\ | A,DA“A,“ ,“A““A * qﬂﬂ% o0
0 A T T . 0.0 T T T T 0
12 13 14 15 16 17 6 8 10 12 14 16
Frequency [GHz] Current [mA]
Fig.1: Spectrum output with 0 Oe and 220 Oe Fig.2: Current dependence of integrated power
(square line) and linewidth(triangle line)
B E ik at 220 Oe

1) P. M. Braganca, K. Pi, R. Zakai, J. R. Childress, and B. A. Gurney, Appl. Phys. Lett., 103, 232407 (2013).
2) Y. Toda, Y. Shiokawa, M. Sahashi et al, [EEE INTERMAG Conference, Dresden, Germany May 6, 2014

— 161 —



3aD -2 38l H A FATEEREELE (2014)

NCMR-STO EFIZBIT A RIER D 7 1) — ﬁkf P

SRR, B FE#IT, & HRE, Muftah Al-Mahdawi, 1448
ALK
Free layer thickness dependence of microwave features in NCMR-STO
K.Sakamoto,Y.shiokawa,Y.Toda,S.Kasuga,M.Al-Mahdawi,M.Sahashi
Tohoku University

FLHIC

AEUNT AT 7— MV ERWTEAED AATER) L GHz Hr O~ A 7 n B IREZF R ST LA B
NI F L= (STONIRIR OB RIEFE L LT HRWEEY 2 — L~ FE STV S
FIZZ DO~ A 7 aERIRITIL, uniform & — R & Vortex £— RO " ODOFRIEE— RBFEEL, KRNI iau%
P PN L C S B IR T R E IR s om ) & D B3 B B, — 5 T Gaslienko HI1Z2X 5 &
BRZIX & Vortex BEXITRENE Ry FOREE L BRI I > THIETX A L WHIRERH S [1], AFETIEZ, F
J RS IRPIINCMR)FE 1% W 2 STO 0 7 U —JgRIE # Z28 b S, RIE Z & OFIRRFeM: 2 554m L 72,
RBRAE

JERE R I SiOx £5#i/Ta/Ru2/FeCo t/Al1.3/IAO/A10.3/FeCo2.4/IrMn7/Cap(nm)[t=2.4,5,10,15]1& L7z, 7/ $281E
RLFVEIT Ton-Assisted-Oxidation(IAO)E Z IV, AR IZHE A TR CEULEL 21T > 72, VSMIZ THEHNA ST H
LHEEHER LTINS, FBTERIZER 80~300nm DY T —IZE MY V777 4 b4 4 IV 7ik%E
FAWTHINL U7z, BP0 FNCIZE SR 4 U % FAV MR RA TEIRIE (256 L TIRIEZEE MR 28 10~13%.
RA 78 0.4~0.6Q pm® & 72~ 7=, ERBHRAIMNC L D~A 7 ol BIRICIT ALY bJVT7L'74’47“T*§+?EU L7z,
SNEBIESHE E L HIANC KT L CAREICHIML, 7 U =RV L RKATE R D M E EomE & L,
EBRHEER

7 U — @ 2.4,10,150m (235 1T D RIRH J136 KL ORIRE P E O R % Fig.1(a)(b)ZrRTd,
7 U —J@IRIE 2.4nm TlE 6GHz 3T 0.03nW F2 5 T 8 % 2> 24K H 7772 uniform-mode-like 7254273, 10,15nm
CIEARSE B 7> HY ) 72 Vortex-mode-like 723882035 B ALK J1 D O TIE 0.4Ghz {435 T 297nW DFEHR)
HBoh, BEREIZETRIEE—RFOay ha— AR HREFEEZRET LR E RoT, #MHETIXENTILD
BEECORRE— N, 71, BIREEKR, BEOZbEiEinT 5,
FEE AT O — I THAEEA SCOPE(000212629)D Bk % 5% 17 TWE T,

] 10
1| Pillar radius T
1003 e 300nm P o
i ® 200nm
E‘ 1 ® 130nm L]
< 103 e 100nm ¥
g ] 80nm i<
3 1 z 1
i‘: 1 & Pillar radius
) ] ] ® 300nm
g £ ®  200nm
= 017 e 130nm
] ° 100nm
) ® 80nm
0.01 0.1 T T
0 5 10 15 20 0 5 10 15
Free layer thickness [nm] Free layer thickness [nm]

Fig.1 The (a) integrated power (left) and (b) frequency (right) dependence on free layer thickness

S E 3R

1) K.Yu.Guslienko,J .Nanosci.Nanotechnol. 8,2745-2760(2008)
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NCMR ~ 1 7 v R I K 5 B IE

ARG, FNGF. SOARSIR, 7 A/, Muftah Al-Mahdawi, $5ARHRER]*. $aARSEIR*, PGB ]
RAERFERFFE LE0T7ER *TDK(FK)
Wireless transmission by oscillation of NCMR-STO
S. Kasuga, Y. Shiokawa, K. Sakamoto, Y. Toda, M. Al-Mahdawi, T. Suzuki*,E. Suzuki*, M. Sahashi
Electronic Engineering Department, Tohoku Univ., *TDK Corp.

FLHIC

WA, BREHEFICEREBRZEIINMUEZBRICA LD~ A 7 o lERIEC. &R ERZ I L=
é%mﬁ%#&ﬁ%%bfkw\%yf%%%ﬁ%ﬁg%@mmﬁ%ﬁéﬂfwéo&aiJﬂbAm@mL
P HRIENE A Z V) ) a2 % 7 s %45 5 Nano-Contacts-Magnetoresistance (NCMR) % FH U 7= &) JE5 7 B4R
EOERZ B L TWDH[1], AFZETIEINCMR (2L 5~ A 7 a R & EBRAIE T o 7 5 % V7 55
RIEIC DWW THERET 5,
EBRAE
NCMR ~ A 7 v R RE O ERERIT, 2AER(L Si FEH(Si(100)/Si0, 200nm)/Ta 5/Cu 200/Ta 40/Ru 2/FeCo 15/Al
1.3/IAO 20sec/A 10.3/FeysCoq s 2.4/IrMn 7/Cu 10/Ru 10 (nm) T 5, EFRBFRAIINZ L D ~A 7 o R IR %2 A<
JRNITLTFIAYTTRIEL, BHERLET TN E2xy NU—I T F T4 TRIE LT, EHIT
BEEMIC K Vi SNTe~ A 7 a8 IR ERA T 7 FIEA L, AT N T AT TA #Tq‘x%ﬁﬁ
Z 3l U7z, RIS T T T W A IGHZ IZ b OB 9mm ¢ D AL /4 IR T T A ERL L7,
EERIER
Fig.1 (2, AEBRTHW=T v 7 T OEeEHiE 2 "4, 1GHz 15 THK 0.31GHz, i KAm2:2h=R-0.91dB(81%)
DOEHERE SN TN D, Fig2 lZ7 T T TERMEE LTEHEORIBEALY MLERT, BERYmERTTH D
41.9nW, #RIE 5.6MHz, Qi 188 DFIRM, MHUREL, HIJT 5.18nW LARERTD 12%ICIE FLTHH, 7
TFOBEDRLIVIETLTND, Xy NT—=7 T F 7 A FOREP IR AT hL LR T~A 7 2 l%iR
DO QEMENZ ENFEEL NI HDEEZLND,

Freq [GHz]
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4 - — - ——sT0
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— -101 1 <
foe) { | >
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- | ©
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Fig.1 Transmission characteristics of Fig.2 Spectrum output through
} antenna antenna
AHFFE D —FRITHFEE SCOPE(00212629)D Bk % %1 TWET,
L BN

1) IEEE International Magnetics Conference, Dresden, Germany May 6, 2014
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Beating field J7 205 8 MEM (2 X %
27 L — SRS O GHz H7 T 36 R 5 A A

A AS, St B, ORVEEEE, M0 OREE, &E O, IRiEE GRAERD)
Estimation of GHz range magnetic near field distribution on a CPW using beating field type HF-MFM

Y. Endo, K. Arai, M. Onishi, K. Yanagi, Y. Shimada, M. Yamaguchi (Tohoku Univ.)

(FCHIZ HEHHRIBRANE D RFIC F v 7 ETIRT P2 VR ORI & bRV, F U2 VR CRA LB/
A ZXNT Fa JEEIRA L CERTSREN I T -1 H 5. ZORBEORKE LT, Fv7NTHAE L-ERK
J A RXOFRAER, AR, IRASCORENEE TH Y, M ESHREE2RN 5 BRAEY HEERR 2R 55
ZEMREER AT BHT- e OBRE N EE N TV 5.

T L, eV & LTS BEMEE M) BREHZEB L, %0 5720 (Beating field) 52l MPM o B % 247
STEREDV Y. ZRETI, BEREENDTNCERD 2 DOFEKEIE S % CPW ICFERICA AL, Z O/ LT
IZ Beating field Z %4 HC, MPM ZREH CRIBGEBERNGHUAFRETH 2 Z L 2 WIfRIC L. RIFFR T, #ELL
Beating field /A MFM &2 F T CPW _ETHAET D GHz Sl R /30 & 3l L 72 RIS W THRET 2.
REXAE Beating field HUmEM MIM TIE, 2 BOEBRARE AV TIREWIE 5% CPW ~, RSG50 &M
BLDOTMNTT D LIEEAEBOSIE S % MW SREHE RIZRE LI a A A~FnENATIL, CPW &= A L&D
[i]C Beating field Z3AESH7. Z O CPV EIZ MM BEEt & (& < &, BEEH I Beating field DABUIIGE L TIREIL, &
PR DA RS A b nIcfis | U CTEIE S OB 13k & 02003 et o Reforence Frequency, f.y[GH2]
FEMRAOSRE B SR — 8T 2 &, BEOEENEENRKE -7 (K 1.000027 1.0000277 1.0000284

D. 20k = ORIEEE L. S T T T T
AFHENT A MPM EEH, RS A 55 Ni-Fe (50 or 100 m g 0.8

)& DC~ 7% hur A8y ZTa— h Lz Si 8k (Ni—Fe =t — gD %0_6

Tiho. OPF AR ST | = MR THD. oL T

T, BHEHR, 77V PR, TREOF v v 7iE, #ERE 5, 50, 6, %m

8000 um THBH. CPW OHEAS L E—F v ZiF 189 QTHSH. F7z, MM 3 L

PREHE LICRRIE L7 ibidh = A ATERE 100 yim DEF —2 a A L ThD. 970 272 274 276 278 280 282 284
#EER  CPW (T 1.6 GHz OREEIESZ, EIBIRE=A I 1.600025 Glz Beating Frequency, f[kHz]

— . . - Fig. 1. Oscillation amplitude of MFM tip measured
DPBRETEZTNTNATIL, Ni-Fe — MREHEFEBEREN S 0.50 M at 0.4 um above the CPW surface on the center-line
OB SIZHEEZRD S CPW Olg AN ERE S8 C, LIERICE T 2 0IE of the- gap between the signal and ground lines as a

function of the reference frequency (or beating
HIREEEZFH L2, ZORREEX 2 17T, ZORERIEEIX CPW OIF  frequency) for the signal frequency of 1.0 GHz.
FHEOT R TOFFETHRTE, x =0~2.5 un THiA, x=—6.5~-2.8 um
BEOA5~7.5 um TN E 72 o7z, 2 ORBIRIEE OIS K O/INE
B, ZhEh CPW OfE ST R KUK v v 7R ONAZE & i LTV
5. ZORERIE, RIEEFEEJEFE M CBUll S e R L g, =
(2 CPW ECHEAT 5 8 BOE P S D FAT IRy & SR L 72 b D TH Y,
Beating field J2UmfE MPM & V5 & CPW |- CHA4 5 Gz Hrlr B
ROMOBRENRAHETHDL Z xR LTND.
BEE AWFEO—IIL, BHFEE (No. 26630119), B BRI AR & SR
I & B RIRAE K D= 0 OBFIEBATE T - 5 72 BERGIIE S 8L 7 round " gigna OO
DD ICTF v 7 LV DK A ZAEBAT OWFFEBR%E ) 36 K OB F AT IR BLEH Substrate
B CRiATEEA / N— g VAIILE OB [~A 7 7 2T L
BUFZEBFLE ) O X EEZ T CTiThhuT-. Fig. 2. Dependence of oscillation amplitude of MFM

- . e o . . _ tip on the center of the signal line in the CPW for the
SEIER O EEES WIEEN, FAR BEE, LOEE BRERSRT signal frequency of 1.6 GHz.

1w 7 ATFgeSSE R, MAG-13-162, 41 (2013). 2) Y. Endo, M. Fukushima, K. Arai,
Y. Shimada, and M. Yamaguchi, J. Appl. Phys. 115, 17D120 (2014) 1.

Oscillation Amplitude,A [nm]

~20 100 (10 20
Distance from $igmal Line, x [um]
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~A 7 ANy TR — 7N LD AR R
F ST, FE ET, AW, WETART, IIH VR, EE ZET, BE T
(B @R MEEE, “HRALABE R, THRORBAESE, TR )
Permeability measurement of magnetic thin film by microstrip probe

K. Kusunoki, S. Yabukami”, T. Ozawa’, H. Uetake", H. Yamada, Y. Miyazawa™", Y. Shimada™

*

(Sendai National Collage of Technology, Tohoku Gakuin University, “Toei Scientific Industrial co., Itd,

Fokk,

1 iFL®IC PEER 2 W= T 8o
ZNE—BHTZ 0 nm FRED ARy X7 S
Do ZITHA VY E—F U REEGEZBE LI~ A
g A NY TR e — T e EE TS S
& CIERIE | AR T 18 SR R A A 5 7

2 BREREHAIGIE  Fig LIZEHRIS 27 AR OY
R 9 D R A A A OR LK TTH D, S
—TF2RKOEIV Yy Nr—T et B AR
Uy T TR SN TWS, v~ 27 A R v
R Z MR TR E T 5 2 & ClBER & R
T5, vA4 7 ANy TR D & A ER
VIR T AN R R R A S D 2 TR D72,
IRl St i 7 18] OB DS m W A > B — 2 RTHEIS
T35, Te—7FREEr 7L EN L TCxy hU—
ITFIAW(T YLy T 7 v Y—Hl 8722ES)
B L. RO 2R Sl 710 ~%91000 Oed [EL itk
REMz TRMSEIRETKRy NU—2TF 74
TaeXxy )T L—a 35, TO%MBR & fRER
L CiBifaEe(S, ) 2 ME L, QXL A e—4
VAEREMT D, BRI~ RN TR D
ZETAVE—H U RZINRESID Z L BNE
L. (2), (3)=\%& M\ »TNewton — Raphsoni£iZ &

V. EREWERE LTS,

Zg = 50(1 - 521)/521 (1)
_ kepl kgt
2, =y -coth () @)
@+
=T 3)
TTf e o

72720, plI R, UEEUEHR &, widdlkhiE, X
BRI, FIZERER, u IR BRRTH D,

3 FHHAE R Fig. 2127 %€/ 7 7 ACoNbZri# [
(25 mm X 25 mm, /&3 nm) (235 1F % i3 i =R G
Fi A 3, CoNbZr HiEIL RF A /3y ZIEIZ L0 Ak
B L 72, WAL 5 i~ 120 Oe D EFERESR 2 FIN L

T, PRI AR A 3GHz £tz LT\ 5, BW

Tohoku University)

1% 100 Hz, “F¥EEEOE 16 Bl E L=, @OIThki
BB KV SROTZMEMTH O | FEffd KX ORI
LLG FR L B Z B E Ll 2 Th 5, 1K
JEPE CIEBE 2 N 2 SN AL L TV D B D
D, 3 GHz (i DS 25 6 T, KENRFF
AR TND Z ENTHREIND,

T AMFFEO—EIXISTEBYEE T 7 7 F LD
R TH D,

ZEZ L 1) T. Kimura, S. Yabukami, T. Ozawa,
Y. Miyazawa, H. Kenju, and Y. Shimada, Journal
of the Magnetics Society of Japan, 38, 87 (2014). 2)
Y. Shimada, J. Numazawa, Y. Yoneda and A.
Hosono, J. Magn. Soc. Jpn. 15, 327 (1991).

Network
analyzer

Power supply

Fig.1 Structure of measurement system.
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Fig.2 Measured permeability of CoZrNb film(3nm thick).
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Electromagnetic analysis of FMR performance on multilayered
Co-Zr-Nb film integrated on MSL

J. Ma, Y. Shimada, S. Muroga, Y. Endo, M. Yamaguchi
(Tohoku Univ.)

1. Introduction

A new method for noise suppression using magnetic film was proposed. With this magnetic film implemented with RF IC chip,
good noise suppression was demonstrated V. In order to understand the mechanism of this magnetic film, this paper discussed
the IC chip level noise suppressor model consisting of MSL (microstrip line) covered with a multilayered Co-Zr-Nb film on the
top by using a finite element method full wave electromagnetic simulation.

2. Approach J

Network analyzer

Fig. 1 shows a simulation model of a MSL covered with a magnetic
film on the top. The signal line was 160 um wide and 20 mm long. The
magnetic film was 10x10 mm in sizes and set 10 ym above the singal

| Spectrum analyzer

line of MSL. The film was composed of a stack of SiO, (50 nm) / RF amplifier
[Co-Zr-Nb (250 nm)/Air (5 nm)] x4 and the film’s easy axis (e.a.) was Co-Zn-Nb
set running parallel to the length direction of MSL (hereafter SO T i
MSL//e.a.). The full wave electromagnetic simulation model (HFSS, /': ,-! =7 /4,‘/ MSL
Ansys Co) had the same structure and dimension of MSL and magnetic . 7 A= 7" Dielectrics
film as experiment we have done before?. The model area is noted as 7 f% —————————— 1
the part in the dotted line in Fig. 1. — Ground

3. Results and discussion Y

. . X
Fig. 2 shows the calculated and measured results. They agreed in both Fig. 1 Experimental setup: magnetic film 10

magnetic near field probe output and conduction losses Poss/Pin um above the MSL with input power -5 dBm.
(Pioss/Pin =1 — (Is1112 + 15211%)) . At 1.1 GHz the shielding
effectiveness became the highest. Compering with blank (without film),
a 16 dBm near field intensity dip was observed. The peak of
conduction noise suppression Pj./Pi, was in 2 GHz which should
include magnetic and eddy current losses, indicating that FMR
frequency shifted to 2 GHz and led to the peak of P),/Pir. The
demagnetization factor N; was determined by the shape of magnetic
film where the effective film’s length [, depended on the film
relative permeability u. That was (1/Ng) < los o p. Therefore FMR
frequency  frq = y/(m)y/(Ms(Hy + NgMy) /1o 2 depends on the
frequency profile of permeability. In simulation we calculated the
effective film length l.;, and corresponding FMR frequencies as
shown in Fig. 3. The calculated FMR frequencies were around 2 GHz
and approximately independent of the frequency profile of the

0

Solid line: Meas.
Broken line: Cal. IPpRS

-60

Conduction losses, Boss/ Pn

10

Magnetic near field probe output [dBml]

_88‘ M A

1 1
Frequency [GHz]

Fig. 2 Simulation results competed with

permeability. experiment results’ magnetic near field probe
4. Conclusion output and conduction losses Poss/Prn

A full wave electromagnetic simulation that corresponded to the

experiment was built. Based on this simulation setup it’s possible to E 4 T T T
analyze the noise suppression mechanism of the Co-Zr-Nb magnetic &)
film. It's clear that the FMR happened in the frequency of 2 GHz and 3t 4
caused the peak of conduction losses Pjqss/Pin. 5
References é:) 2F 1
1)S. Muroga, Y.Shimada, Y. Endo, S.Tanaka, M. Yamaguchi, M.Murakami, g
K.Hori, N.Azuma, M. Nagata, S.Takahashi, EMC Compo 2013, pp. 47-50 g 1r -8~ FMR frequency |
(2013.)' . . 5 — Reference line: f, = f
2)Y. Shimata, J.Ma, T. Ito, K. Yanagi, Y. Endo, S. Muroga, M. Yamaguchi, § 0 . . . | . Ll
“Performance of crossed anisotropy multilayered CoZrNb films as IC chip = 0 1 2 3 4
level electromagnetic noise suppressor,” IEEE Trans. Magn., Vol.50, (Oct. Signal frequency [GHz]
2014 in press). Fig. 3 Calculated FMR frequency f.4 in each
3)C. Kittel:” B (A B2 A9, S HAR (2005). signal frequency
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N M2 AT 5 Co-AIN RO & /7 A Xkl%zh

ARBHERE RBEIL 2 BHE . MR EmEER L nERE!
VALK, BT
High noise suppression effects of magnetically isotropic Co-AIN films
H. Kijimal, S. Ohnuma'?, Y. Shimada', H. Masumoto', Y. Endo' and M. Yamaguchil
'"Tohoku univ. and >RIEM

[TLC&HIZ

WHARD T T~ TEIRE X OEERAEE H RFIC 7~ 7% Tk, @ BRI T 2T 28T 58
/) A AN E 72> TS, ZTHEDOHER A ZXMGIZBERN E Lic, v P ~OREEMEER O 12k
WTIE, BEREANOWT IO FANZHE L, mWEMEIHIR A AT L2 L 2R T 5, L LR
5. EBEOEREOBSAIMEEIZER LTz 2 A ZfIh R, BEOEN 7 17 O — R G M K 0 R 5 W)
DR END EWIMERH D, £ 2T, BETIEEW /A IV ROFEHR 2 B LT, 8725 BJ5Mh
AT HMMEOLBEA LR YD, HNEFEOMERRALNTNHD Y, Zh b OB, mNEFHIC
PG AR & 22 @ BB R L OV A KR R A2 R30I B lds 2 LB & 4 5 7o b T 2R EpE
PEICRREDN D D, Foxld, 2 E CITIEERNICRERZE %A L, 22O GHz £ TERWVIBKERE T 5K
ReMERE 2 B L. v, @SN IEOEEMLICER T2 L2 RELTE -2, 46, mNETEs
A3 % Co-AIN EIZ-DOWT GHz #2817 2 @\ /A AR A WL Lo O TG T 5,

EBRAE

Co-AIN E(FEJE 1-20 pm)id, RF v 7 % h > A8y ZiEEHWCTER L2, B o072 0 7 4 X ikzh 3
% AGEIRRE X OUIEERHR RO Z DI oW TENE G LTz, (5388 I (Pross | Pn) 13, BEVERE 2 2547 L
TR EHE 47T um O~A 7 v A M) v 7T A4 L (MSIZEBW T, HELITHIO S EHREL Sk L OB AR
Sor 2 HE LTz . IEREFRE X, M oA V(NEC =2 =7 U v 78 CP-18) D& & ¥ MSL 725 600
nm OGA OFERS 2B Lz, MSL O X FEIZR LT 90° O EIZ/MER(~900 Oe (72 kA/m)) %
FIIN L 7= 5 236 T 235805 O F i 17> 72,

EERER
B HEV 20 pm DOE T, faFfElL 12.5 kG (1.25 T), AFIRES 82 Oe (6.5 kA/m)Z A L. HIPICHER IS T
WEAETH, ZOREOBEBLLESUL 100 nQem TH - 72, K 112, JEE 20 pm @ Co-AlIN FEIZ-OW T, 0.01-5

GHz F CTOUHHAREORER R 2T, B E 0 1.0
MSL (2% LC 90° [E S 7= fE it . BT I 3R ly:;gﬂg:d Mot o |
b2 B S 0T O EBRRIEIT 1 & A AR RSN E 20 e 108 G
rinotn, ABRERZE L7 BAGRED, 100 MHz 2 ¢ A5 ¢ 3
FCOMRRRESIN L, MOBRSEERE  § 0 [ i 063
THILTREEND, —J7. ALD Poss/PaTIE, B )
% 100 MHz B EICB Ol A ER R E 525 € O Wit magmatio fim 0 Jhe
NAEORIMA RSz, 0.1-5 GHz DIEH 12 IEE § 80 Wit magnete i 96" : s 33
RECR BV T, -20 dBm @ / A AMHIZI R E S With magnetic fim in K 3\-\0
nic. 100 Eeieni S gy
10 100 1000
P Z- DTN Frequency, 7 IMHz
1) EIREMN fh, B AISHBR P, 28-2 (1994) 397. 1 Co-AlN JE(20 pm) DA=EE L (@)F L
2) H. Kijima et al., J. Magn. Soc. Jpn., 36 (2012) 287. VTG AR 2R O JE AR AT,

3) S. Yoshida et al., IEEE. Trans. Magn., 37-4 (2001) 2401.
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R TR -2 VR Yy N DA &0 2 ~DOELFN IR DRt

Yo wz !, R AR, EiR ZEE Y Ln EE
BRE 2, AAE B BOT BHEC, OKRE R, Mgk Eih? (CHRAERT, DOEETWR)
Study on the fabrication of inductors with magnetically soft flakes composite
Hiroyuki Sato', Yasushi Endo', Takamichi Miyazaki', Masahiro Yamaguchi',
Hiroshi Kamada®, Masahito Takahashi’, Masahiko Sakamoto?, Shigeru Maita” and Naoya Kato®
('Tohoku Univ., *Hikaridenshi Co., LTD)

[FCHIC s, PR RICNE SN TS LSI OEKEE KBRS A, BRLE D SE 5720, DC-DC =
UR=EZDUF TR RDSNTWE D ZD7=0121E, I AR L LA Z 7 ZFOBRITNAT, &nA &
IR ABEENLETH Y, BB OB O E RS ZENEETHD. Fxr DI NA—TTIE, B LR
TR OB FICEB L, ~A 7 aA 27 ZORME - 5HlZ4TW 2, @A v 57 8 0 REEE/RD 2 DITITHE R D
M X%t LRk T O— R RBLSINEE TH D 2 EBNbhodz. Liedd-> T, AR TIE, IR 721 %
7B (ZEhaA ) OFDIC—ERICELS S 5 FIEIC OV TRE L 7=,

REAE AWRICBID~A 7 uA X7 ZOFRFHEENT, ERER 1A LBV TA U F 2 #2205 uH BB LD
EREST 100 mQ LLT, SFEITE S 05 mm NS LUOME3.0mm LN E L, ETHRREEHWNCA VX7 X 0O#%qH%
1Tolz. AU F 7 ZOFIITEIRIBIRIL D 72012 Y » VR E IR %, F 72, MR TEMoh 712 X R 50 um,
JEE 3 pum @ Co R MBI T AN LTz, T OREMER AL T & AR ¥ R/ BIEDO 2 R Yy MERAICH L, =24
NV EMDIAT, B L S ETHRIZE L CTA > ¥ 7 X 2R E L7 BRIEICEE U C, Ve R okl 1 2 — kR ISR S/ 5 7291,
A LE Y BA~OEWREINC L > THEC2@RERRT 2 5E WS A 027 20 ER» oIS ez %5k O
JIEF)) 2B L TR L OEREFEDO DR LT, ks, ~A4 7 aA v X7 X OBKEHERHMICE L Tid( v v —
KU AT T T A P (4294A, Agilent Co.) & 7z

KREER WOB XSRS ST S AT L H -0 ITib s My 2y ZEE L2 & 25, REOEFIOBA T
59X10"N e m &72o7. — 05, ISHESIOEAITIE M7 BIX 184X 10°N +m ERE D, BARSNICHATIES NI
RKEL oo, ZOZ b, IEHESNZ AWIUIHRL O —F RSN AR CTH S5 Z & A L TW\WD. KIZ, B L
OIS SIBOH & B TRUE LB R OB+ 2 AW oA & 7 Z DTSR ZFEE L 72, 4 6 Wi SEM #2214 % Fig. 112
R BEITBLBN DA, RIGEBE ORISR X =4 LVEY @ '
WZIH->T1L2BRBEIIFATHND E DD, —FRENR R+ L ioTz.
—J7, ISAEFIOBEEITIE, A VTR > THRTEA TN T, #HiT
—RRELFI LTV D, T OFRERITEFEIZL 2 Tl & BBrh—E L
7o, E5IZ, BFIRDE N A H 7 X OBLFEICEEE 525
L EMERT DO, ZO2HHOBINC L VRIELIEA v X7 4
® 6 MHz (231F 2 BASFME % Table 1 1ICF & 7=, WHB X OUS AR
P e LIZBE, A&7 2 A1 10 %RREIS B D J5 757 <
oo, BEIULERER K L7720 Q lixb T LN
Too AVE T B ADERY, IRHESN L ORI VA Y T
—HREYI LT3R Th D, LEX Y, A &7 2 OFIERIZIS TIES
DHMATHD Z & & EIEL, RiHES 20 e SE 2 BXUSHER B O
DILERLMICLE. Fig.1 SEM images of inductor with
I WS s E LERREREEA AR, KAty 3 — ki Egﬁﬁﬁgﬁﬁﬁﬁﬁﬁm&we
TR IR 5. RFRO—EBIL, ST HEREET 7 7T A(~ >

F o TIRIE) TURHE B A AR 1 e/ N EIR OB % ) 12 & D iR

Table 1. Comparing of the results of trial inductors

T T T, L[nH] | Res [MQ] | Rpc [mQ] QfE
o
%#Xﬁﬁ 1) Mathuna et al., IEEE Trans. Power Electron. , 38, 585 (2005) ZhaqfL 140 251 83 198
)i HIERH « ERAERIEE~ TR T 4 7 AWIEE MAG-11-092 (2011 AR >10 786 il 215
B FEREE S~ T3 2 -11-
) I RATERIILE oA e (2011) 75 7VERA 564 927 99 221
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R R . -2 AR Yy M AR W
~A 7 aA T ZORME L BRI

ok si2 !, R AR, B EE Y, e EPE
BEE 12, EfE B SOon BUZC, KM R, R Eh? (ALK T, DEETIR)
Study on the electrical characteristics of micro inductors with magnetically soft flakes composite
Hiroyuki Sato', Yasushi Endo', Takamichi Miyazakil, Masahiro Yamaguchil,
Hiroshi Kamada®, Masahito Takahashi®, Masahiko Sakamoto”, Shigeru Maita” and Naoya Kato®
("Tohoku Univ., *Hikaridenshi Co., LTD)

[EZCHIZ s, NUEERSRRICNE STV 5 LST OIREEBREM L3 A, ERECE LI OB BRI K
LTW5. 220, ER-EHHOEELEEHDEE57-%, DC-DC 2o _"—FZDU o F v A enRkd5nTnsg D L
LS, A &7 ZIREEERE T LR THERKRE W=, I AR LA X7 X ORFENEE L D, 0
TDIITENA VF 7 B ABEENLETH Y, SRR OB EE AW RE08E 2 b b, ABFFETIE, miaf
Ja‘m‘tMS BT 5 Fe-B-Si-C b T2 AW To~A 70 027 ZEREL, ZOBRFHEZ M LR 2 WA T 5.
EREBAE AWRICBIB~A 7 aA 27 X ORFEENT, ERER 1A ICBWTA v 47 #2205 uH M EB LW
EFHEHT 100 mQ LT, ~I¥EIEE & 0.5 mm DINB L USME 3.0 mm LI & L7z, &5 - MEZATOICHT0 A v F 7 2D
FHUNITEFHRTURIB O 12 DI AR E, £io, BEPER M-I iIi’me 50 pm, JE & 3 pm O Fe-B-Si-C i FEoks
TEER LT, OB T I3ERIE D S RN TEAT 2 BIZISIR 05 72912, BRI IR REER R % 1500 2K i O Ml
DORFED =012, Ar HAME T CORBMI 1T 7=,

A U F 7 HOFFHATHREEE 2 Ao, 220 a2 A VOB LONRR O NS A & 7 & BT ORMER kL 7% % 28
LS THIT LT, 228, ITICBWTRER/T A —F Th 5, WMR MR T O iER SR L ORREIZ WL Y
=74 bIA=TEERANTEM L. A 277 Z OREICE L IR R & =R F RGO =2 0 Ry R 2R R
WEL, A NVERDIAR, JEIES) DN L0 REMEL % Rl BT, Bt STl Lz, RIELzA v 4
7 X OSHETRFHES 2R LTV D A ¥ 7 X OEREEL, BRI 2 L— & (Maxwell 3D ver. 15.0, Ansys £H8)
WCEBTHBIOS, = AT F T A P (4294A, Agilent Co )l & B FEH % & & IZE %L 10 MHz £ CTREAf L 7=.
KREREER 0o VB LOBMER ML T 284 LA v 47 ZICBIT 5% 4 :

SEHEDOIIER R A Fig. L IORT. 220 a4 VORE, ]MPOERIRT LI, T be —vy
AU E 75 RTAREARFETIRE - E L 20 AR O L b S S ]
ICHIR L7z, RO ORERIE, WP bR & B L. § by FeBsic ]
Fe-B-Si-C @ ki 752 oA W F 7 X DA, A X7 X v AT RFRKIC § L, Air-core col ]
WFEET—E L 2o, ZOHIL, 22 aA L E T 3.5-4 FRER<, 0.6 uH N . ‘
Lrpotn. E7, EFHEHIG 93 mQ &Y, IEHERKORIE & bk T eyt
RKLU7e. ThoOREFIE, Fe-B-Si-C i FEMhi +-N oA IR LR L OSERN O (a) Frequency dependence of inductance.
EIICE D EEZBND. BT, A1 MHz [T 2 Bt EEFFERIE D 2000
BAVH Y B O ADIER LRI LI, BEREBEE 15-19%THY, Hiic g |5 i
it L7z Co-Fe-B-Si DI VI ATEGRRERD LIz, ZOMRND, HifiE © Fepre
BT Fe-B-Si-C I PRI 7% U e~ £ 7 B A 507 2 TR A v 50 5 2 A g o /A ]
EBBNE D Lot IEED, FeBSiCRTHETFV KDy el § el
WaA U H 7 BSTEMER 1A ORGHES ZHE L WA Z EERL TN,  —— —= ‘
B cwigo s s LERAERMIEA S S, WAt U o — i s RN
FACHEHT 5. ABEO—#IE, ISTEBYEET 0 7T A~ v F 2 ZRE) THHHE A (b) Frequency dependence of resistance.
T AR A 7l VIR O BE ) 12 L 5 3Rk & 521 TIT i T, )
Fig. 1 Frequency dependence of
P DUN 1) Mathuna et al. , IEEE Trans. Power Electron. , 38, 585 (2005) inductance and resistance in the air
o \ coil and the coil coated with
2) VepRE A -, 2R 38 B B ARG A ENEREE AR (2014) B magnetically soft flakes.
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iR, L A A2 O T AL iha s A A — 2 2 7 FIEO B %

eI, IR . ARHEVESR Y. RIME—, JRHIESR, F2Eh, Bt ek
(1 IH4% J-PARC & v % —, “IREF 20 ToiE)
Development of AC magnetic field imaging technique using polarized pulsed neutrons
K. Hiroi, T. Shinohara, H. Hayashida, K. Oikawa, M. Harada, T. Kai and M. Arai
(J-PARC center, JAEA, *CROSS Tokai)

FL®HIC

BUEFR 2 (TR v 2 Ve 2 DT E B2 DO P AL FIE ORI 21T > TV D, ZOFETIE, F
PEF-DOE O EZEEE 0L WENEORIGIRE -« HMOZEM O MEABRS R TH D, TDD, 1tk
DERA A=V T FRIECBOWTHETH > 72 BE T O TR (E—F—X 87 0 25%) WEOBS OE
Bl Z AR E T AHM E LTHIfF S T3, 20 L5 R 2803 5 2 DI 3RMMc 2+ 58
WG a MmN CE DMEND D, AHEE TIIBIERE Y CTh 2 i SV AT &2 HWIcRA A — v 7k
% RGeS DFRMTICILR T 5 FiE & £ OMGEER O R 2 HmET 2,

EKEBAHE

i L A k7 W2 A A= 0 7 EBIE, J-PARC W'E - AR FERH I MLF) N BL10 {28\ T
1To7201], AFETIEHFEFA Y ORGT TO T —F 7 ERERA 2 RABE O (L E UCEIRIL., (FiE
D HFPEAPE RAKFNED O B — AR R O OIREZ KD D, 70 A O RIIRATRERIE I L 0 PE
S8, J-PARC DO UJEH] (25Hz) DFEESE O JEE O A2t O %A 1 IE iR RITIRRH]) &
Rt DAABDBIRNS —BIZIRE > T L E O 720, (RRE DR EAKFMEZ EMEICIERE T2 2 LA TE R0,
2T, WG O A A 25H, OFEENL —EOEETT L LTHET 2 FiEEEBR Lz, MEREE LTiX
MDYV ) A4 FafreHE L, £OaA Ik L TEERAL & EREES 2 HV CIEE &R 2 Fln
L. A VWIZAE L 2285t ORE 2 72,

ERER

FRAEFERR & L C.50. 5Hz D IEKIE IR &2 (A A2 28 2 72 73 & = A JWIZHIUN U | AU 3R EE D FFAT 247 - 72,
ZDLE, BGONARE R ORITRERIOBRZ & 5202 COMIET 572D, HINERZ 2V ZA 10
FAERZNCFEI ST, K1 (@) ICERICEVEONTRBESMBREZRT, A TG E D5
L S NI ARAREE DAL S LB S v 7z, T2 R H S T RATIRIRT 2 B L 2 0 e 7208 B 2 i L
7o BR D A WihE 5 DAAR Z KD . AAARIZES U CH PR RABEE DO RARMEME 2 R 7o, AUk D &AL ARIZ B
L CRESGTREE 2 WA S o 7o/ R 2K 1(b) 12T, A 02005 27 T—JEAMIS O ERERENHE I A TS
ZEDNHERTE L, o, BONTEEREOME LM LZER D TRINDELIFFEF-HLTEY, K
A TR O E BN FIRE CThH 5 2 & A MEsd L7z,

@ DoM77 7 7 H1@ B
_ Sy 1 OREEMRTCLY BRD S
> = -t d TV ARG, FERIEEIN
S 1 LkERs Lo TAE
o Phase [rad]

25 3k
[1] T. Shinohara, et al., Nucl. Instr. and Meth. A 651, 121 (2011).
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J-PARC KIEEFHEF/INA - [EABRELEE (K8l

KA—IR, SARIET, mHEE—* SWea, SRR BEZ* R, fWRa9Ls,
FARELTT, HRIL, AR, EEHEE, MR fmil*, S BEORER*, FHE—H*,
FOHFIER:, KR, ZILIER**

(CROSS #¥ff. *J-PARC & & —, **50KIF)

Current Status of Small and Wide Angle Neutron Scattering Instrument “TAIKAN” in J-PARC
K. Ohishi, J. Suzuki, S. Takata*, H. Iwase, T. Shinohara*, T. Oku*, K. Nakatani*, Y. Inamura*,
T. Ito, H. Kira, T. Morikawa, M. Sahara, T. Hosoya*, K. Suzuya*, K. Aizawa*,

M. Arai*, T. Otomo*, and M. Sugiyama**

(CROSS-Tokai, *J-PARC Center, **KUR)

[TL&HIC

KIRJE G INE i e% J-PARC 1%, #EINEZS, 3GeV 7 b KON50GeV 7 bk d 3o
DOINEZP DR SN TS, N R U EERER L= 2— U 2 EBrfiisR T, 50GeV > 71 bk
LAEREIND KHRFER=a2— ) J B =22 HWERFEE - BRI FFERPMTHOILTWND, £7-. WE -
EMBFERIER(MLF) TlZ.3GeV Vv 7 a harnbERINS T E—LA L I a2t E—aZ2 W=
WE - AMBIEIFERTOI TS, SEIORER TIL, MLF IZFRE S LTV D KIREHMET/INVE « TR AHGEL
HE TRBL ICHOWTRAT 5,

FiEF/IA - KABELREREE TKE)

RPN - RAEGELIEEREEE TRBL 1L, 7V AP (A T OB E ¢ 0.05 ~ 0.8 nm) DR TR 4
Wik 235 F L7208 50 ¢ SEIRGRI 5%107% nm™! < ¢ <100 nm™) 2 —JE O HIE TR % 2 L N T& 2 EBRIEE TH
%o 2011B #IL 0 HAFANLEE V. T CITAeE., BrEER, BEER, V7 b~ — AERED TR EDE~
RGOV TF e 7 v A — )V OIEREEOHEERE D T2 EE - EREEICBIIL T D, BIED
L2 A, BT ORANKSEE D50, TABL Tk 3 MEORE T —2a GEREHE—
A, (WA E— A A - B — L) ZRIAT L7720, Hia e EROEFEESERSHRE STV D, BIE, IR
AR B — 2 OMAR B — A 2 O EZRDSATRE T d 0 | Bl 213, BEPEIAR D FEBRTIE, 10 T B{mERA & 1,100 C
DRI &AL E DR TR FEER L OV 1 T B4 & mEE A G D TR ER 2 3T Tnb, &
FEOFMY v v hF v TR M OSERRE A 2 EFRESF RIS A A b— L3 53l T, 2014B
LV R - B —2OFMABEED | 3FHEOT X TOE— A% FWT-ERB AL 75,

R TIT. TRBL OB OSBRI DM Z T, ZhETIIThbNE=ERO G2 BN 5,

T T
10 sample: Glassy Carbon(t=1mm) o
F detector banks 1

F —&— small 1 e T ST iy, e
j o e ] 1 : FEAEGCEL Glassy Carbon OJIERE R, HE O H
g
e o backuarg 1 @AY T ERAND I LT EORE TR ¢ O

F —— APS USAXS(Dr. Iravsky)

001 d 4

0001 bl | PP B el

BN ATRE,

. . -1
intensity [em ]
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FPGA IC £ 2 MR EERIIER A v B — 4 v At v OBIERGE

!Eﬁﬁna {5 /\HH% EH!%/\IZI\ (EL##* WU—II—J”
&R ) TrY—)
Operation inspection of the high sensitive Magneto-impedance sensor by FPGA
Y. Okuda, P. Wu, S. Tajima, T. Watanabe ™, and T. Uchiyama,
(Nagoya Univ., *DENSO CORP.)

nnk

[FLHIZ

TR, Av— 7400027 TSR LV oy U EIIT L D BB R, B SV AT A
DERUEBRD N TND, KA v E—=F 2B rd Ml BUH) ZTELT 7 AUAL YICL DR A
E— XU ZARMI R E2FIH LK o Ch Y | BIfE CMOS THEMELE N M3 (MIIC) 235
BanTnd, Bx0 I NV—7TlIvar A7 (1012T) F—H—F THIEREZR MI U EZBRE L, &5
IZ TAD (Time A/D converter) & #laabE 5 2 &iC EOMREE AR ) A R LESFLHZ L EBREL TS D
BERFIESE CRE L T 2 B UE M Jzy*f@%@jlilﬂ% FCMOSIC, HEFIBLIUNF v R HZDT 4 AT U —
MEFIZEDEHR SN TWS, BB XX v 0¥ 2 & D RIEKITER L LG OETEORIENEE L <
iﬁo TLE 9728 ARWFZE Tld, E@EFE 22 ML >3 ASIC{RIZ[f]1F T FPGA (Field Programmable Gate Array)

TRV R 2R LB EREGR 21T o T2,

%ﬁﬁ:ﬁ (;) ; ZSWitCh control signal
PEF IV R AT B 1230 HpR B ST o Pulse to a wire
CMOS IC, #EHL, F v/ RvFE2H &, FPGAIZ L B0 % LR "V‘K"'\
TEET B ML FEBORSEL T, BIEOMR, & 5| \
BEDRGE 2T~ 72, ARk LI SR T EAT 7 2T A F Ay
NHEETDIZODINIVA TAVITENNTZaA VO 5;‘02 % , %0 0 90
BIERI A A » T OREESTH 5. @ 6 Time fns|
EEBRER =| A KSWltCh control signal
FigliZ7 4 227 U — F#EF L FPGA TN LT LV 4 % N ]/\\,\(\ £ Pulse to a wire
SN A R, 2RO L AT R Zle v
o, Fig2leT 4 A7 U — MEFICL DERE) & ; \ A.‘A.}k_‘-
FPGA BREI 0> MI & > 42 U SRR 2 FLn L7z & Sy 80 180
S OBENIHHEETT, FPOABBIOHAIL ST, o2 Time [ns]
TEREFVSVOBEERS ZENTE TG, £, Fig.1 (1) Waveform by CMOS (74AC04, LMC555).

4 A7V — FFEAIZ L DB B2 TH D D%t L\ (2) Waveform by FPGA.
FPGA BEEhRFI IR E A 155 Z L N TE T,

EX-)
FPGA |Z & v BRENEIBE A AR T2 2 & 12 & 0 S MI %
Y OERIL LB A OBERIEEZ T 572, € OREE, g
TESk & He A~ I B B 215 BT, E
S, TAD & AV CE VBB O A 1 v FREOR  E FFPGA
BRI OHE 21T > TOL TETH D, 3 - | = CMOS (74AC04,
LIMC555)
B4 -40 -20 ) 0 20 40
1) Shingo Tajima, et al., “High Resolution External Magnetic field [T}
Magneto-impedance Sensor with TAD for Low Noise Fig.2 Relations of the sensitivity of CMOS
Signal Processing,” Proc. IEEE INTERMAG, 2014. (74AC04, LMC555) drive circuit and the FPGA
drive circuit.
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FPGA Z AWK~ —VEEABRE Y X T LDFRLE

rABFIEE, B b 1R, /NBE, BRRE & e R, mhdase

GIEALEBERE, THAT Y 3 F A 2 AV A 2 SR IR IR IR, SR K2 DTSR

Position Sensing System of Wireless Magnetic Marker using FPGA board

K. Takahashi, S. Yabukami, T. Ozawa, O. Fujioka", S. Hashi™, H. Kanetaka™

(Tohoku Gakuin Univ., “Japan National Instruments, “RIEC Tohoku Univ., “"Grad. Sch. Dentistry Tohoku Univ.)

1. ZLOHIC @HAD a2 N—=2 D7 =2 % FPGAIZ XV A T A VUET 5 Z L THR~
— A OERMER Y AT L2 B LTz,
2. EBHE Fig LIZARV AT AOMHRIKTH 5, K AT M3 = A /L (#EE 1.0 mm, 200
mm X 200 mm, 50 Z —), Bii=a A7 LA (REE 0.2 mm EEE 23 mm, 125 ¥ —2, 40 F v
VHIV), REEY R~ — 71, FPGA ##5# L7= AD = 3—% (NI 5734 120 MS/s, 4 F v > %
x10 1), DA =2 /3—%(N15402)8 L7 v 7 (AD8021) ) bRk & 5, BE# Vicxt LTA
VAT BZAD 2= Z DY 7Y T ER R ER) 100 fEEEed 5 & & b, FPGA IC L
D 40 F ¥ R DIEFRE D DIRIER L UM% FPGA L CandmBEL T2 Z & T,
VAT AEROMEEE & s Lz, 72, FPGA T—#EE %2175 2 & T CPU Of
fif BARIL S 41720 DA 23— 2 B i = A /L~K) 60 kHz OZSHRER 2 F6 £ S Bt Y R
v OBEHEENC X 2B EMAEZRE a4 LT LA T L2, ~— B OFLMIER L U050
I~ =B BRAET DFH LD Z A R — I TE 5 2 & Z2E LT Gauss-Newton
FEICL Y R b L7z D, ~—DIZEBAIL IC # 7 (R TR S8 DR 7~ V)& 1T LT
L7,
3. FEBAER Fig 21 d~— & ZJ5H (BaA LT LA EICEEG ) BLOX TR (KR
HaA T LA AT ) ~ZNZE 100 mm v 7 2 A—ZIC LV BE ST L xD,
~ =D ER LIZ b DO TH D, WEEELITFE LA Z 55T 10 Hz & L7z, 100 mm OF
ENIX LT ZHMBLOX L bIC~—IEIZFEMICEHI S TV D 2 LB
V. FPGA Z W@l filil A ZomE ) EL<AThbhTW\WD Z EvRaSh,
BEE DR 7 ~bz& TRHNZIEE £ Liom TR WIS RICE# 2 LET, A%
D —FBITSCRE TR 24 F RN EA R B BB &I L DR TH 5,
ZZ3CHERk 1) S. Yabukami, T. Chiba, K. Takahashi, H. Kanetaka, S. Nogami, S. Hashi, K.
Yamauchi, and T. Ozawa, J. Magn. Soc. Jpn., vol. 38, No. 2-1, pp. 29-32 (2014).
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The AE effect under Tensile Stress
T. Takiya, N. Kutsuzawa and O. Ishii
(Yamagata Univ.)

[XLC®HIZ

V711 ST HE 5 U 7 B RETERANE U R o ORISR I, £, REME U R S Ol AR & -
TEAT 5 2 L BMESNTOD ", [ ITRHEY R DY v 758, EOFFIRICHHIT D725, AE DR
DELEF EEZT LELLNDN . IENL f OBRIIAIITh D, Eio, BEY B ACBIRIEN, 0, 2
IUT=56 . kY R ORIV, H, 730 L, AEZShRESHE T LR SN D Y, AfaCid, Birt) Ry
o ZEUMMULTEHE O f2RE L, SIS TORMEY R D AE BV R E G LTz,
EBRAE

Fig.1 |2 3R E R ERZRT, By 7 7 v 73 LAIC 5 mmX20 mm X 24 um OFEIROREME D R 2K
B U7z, BEMEY Rd, WEH I B E 657 2729 100 Oe DRES & FIIN L S22 HE X+ 410 ‘CT 10
A RIEVLER & i LT-, ~LATRVY 3 A N IO CETESA T AR, Hy 2Bl Y R B R HANCEI LT,
BEVEY BT 0.156 g (0, =122 kPa) TN 833 g (o =681 kP)DTEY % 15 1) T, f- Hy Motk i E L7z,
EEER Magnetic ribbon Helmholtz coil Pick up coil

§ B [ 61 turns ]
Fig.2 (ZREME D AR D f-Hy Rtz ™9, H, 13, f Diameter 30 mm

WENE TR D Hy T Vs 0, = 122kPa DA H, h DC power supply
=720e TH Y. 0,=681 kPa DEEA H, =62 0e T e
L 1

bote, LIE-T, o & 669 kPa NS WA Nemwork analyzer
DB ITHRER D28, AHa,lx 1.0 Oe TH 5, IRIT.
(D) V% HWT AHa OFE#E %2 KD 5, Weight = l

AH :3/1sz (1) - [ 2o

‘oM, Fig.1 Resonant frequency measurement setup
2T M, 1EBEEY R OB 1.34T), A 1R

PEY R D ERIREE ER(30X 10 TH 5 2, (D3 120 vorn
F O AH,= 1.0 Oc & 72 % 7= DI % 72 0, 1% 1.18 MPa s o e
. HOOHEE m \THRET AL 145g L7
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