15pB - 1 Fad |l AR R EEAE (2020)
ARG RN AT 724K 2 4 X TMR 5 3 O BR%

RRIGUBHEG 1 Ol Z 2, RREREL Y, AAE S LHREER 12
N S A WE NS € v = = IV 4 (7))
Development of low-noise TMR magnetic sensor for bio-magnetic field measurement
K. Fujiwara?, M. Oogane?, S. Kumagai!, T. Arimoto?, Y. Ando'?
(!Spin Sensing Factory Corp., 2Tohoku univ., 3KONICA MINOLTA INC.)

ZLC®HIZ

SREPE B o R LEES (Magnetic Tunnel Junction: MTJ) Z HW 7o b 2 RVEESHEST (Tunnel Magneto-Resistance:
TMR) B Hhid, SEREES 2/ - REEEHORE o Th D, ITHFED TMR & Y O ERERIC
0. MEDOESHITEEIZ Eﬁ?éé%@%ﬁémTf®ﬁﬂ;%ﬁ#miofwéoﬁﬁi_ﬂiT;TMR
T E AW OlERSS (OB MCG) RMieYs (X MEG) OFtllZ#E L T& 72 Y, — 5T, TMR
Y DOL 5 —ODRETH D, rw@%ﬁ%%*y7VVy%ﬂ%Ltvl7?fw s — Kv—
ALV ADOERBIGFHNOETIZIZ, TMR BV VAEO ) A XK - 7 ambl, 8B A XDx v &
V> THEINOMSINMLETH D, KRIEH TIX.TMR BT O ) A X7 ﬂ‘/leﬁz%@t&)@g,ﬁ&ﬂﬁﬁﬁ& .
TODOTMR B EHWERE ) A X% v ot ) U T ORFIHFERICOWTHET S,

KEBRAELEBRER

TMR & > B OIERUZ V72 MTS 2@ mEZE A8y 2 U o J 4 E % AW Rl A 17 - 72, MTJ 1%
Mg & LT MgO Bz MW, K/ A X{bdi=H 7 U —J&IZ CoFeSiB/ Ru/ CoFeSiB @ = Jg@f#i& % 7z,
F DO MTI #HNTT A BT 5 Z & CTURER B CORIER ) A AOEBEEH L TS
MZT, MTI 7LV A DB T T v 7 Aaryty b b—X IR AMEOIN KRG EZRETHZ & T, v
IF BRI ESEE, Lk, R L 72 TMR & o ORES /M REEITK 10 pT/Hz 2(@1 Hz) Th - 7=,
BE ) A XDX v o) P EET 570, B0 i TMR o 32 /ER L 50 mm Bff L CEE L7,
BRIE ) A X3 EREPEFICHDIEEZ LN,

FRENOE L EEDES LS T & CERT 5 = & L chy ' | h

KCED, —H. OB THSERRESOHE, £ O [ ]
MNEZE T OX Y OFEICRE LB 2 & ThF g 0
DY OHPRIAEFEHAT 220, —Hoty 2 ol ]

VAR5 ORI ERBGOHBROHDED L LD
(704 A—=4), Fig.l \TEE OSHERDOEEE ) A
NSO B & 1T > 7R &2 R” T, —H?D Chl -+ Ch2
O TMR & > HEFICIE ZRPFRRNTH D EEX R
5% Hz, #91 nT OBREL/ A ZBRBH S 23, £
ENDOEYEZOEELDILETID /A XETE
RIBIZARRS 2 Z e B TE Iz, T OREBEOBRE A
R %@ MIZRES S FRREIIAD 40 pT/HzV2(@1 H2) TH Y | 1oL chi-ch2 |

Signal (nT)

V~wa—A%%w&wﬁﬁ®ﬁﬁTT\®%®% = |
’%5NMG@R&%%(ﬁ+ﬂD%ﬁ+@@%w T O et
THET 5 2 LN ARETH D L EZ BRD, 8.0l )
Z OWE @—ﬁi,ﬂ%&m%mw%<m®<@s- I 1 1 1 ]
A XTI 0T T ADOIRIZEL > T Thbivk, 0.0 0.5 1.0 15 2.0

t(s)

Fig.1 Output waveform of each channel
1) K. Fujiwara et al., Appl. Phys. Express 11, 023001 (2018). of the TMR sensor.
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An MCG measurement system using TMR sensor array without an MSR
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Fig.1 Shield effect of environmental magnetic field noise. Fig.2 MCG measurement result.
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Consideration of preprocessing of noise reduction method using ICA at low SNR.
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(1) Department of System Innovation Engineering, lwate University
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Fig.1 Noise reduction results comparison. Fig.2 Waveforms at -40dB simulation data.
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Study on senser plane and analysis space in signal source estimation
with spatial filter method for MCG
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Fig2. MCG current source estimated
Figl. Analysis condition at two types analysis space
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