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Abstract Electromagnetic interference (EMI) is a serious problem in integrated circuits. To overcome this problem, it

requires the low-invasive measuring system for the near-field estimation. We proposed a magneto-optical measurement system

that uses short laser pulses and a stroboscopic method and measurement of magnetic-field waveforms. In this report, we

discuss about the spatial resolution of this system by measuring the magnetic field distribution around magnetic head.
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Fig. 1 Schematic structure of measurement system.
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Fig. 2 Stroboscopic method (left) and schematic view
of photodiode output (right).
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Table 1.

High spatial resolution High sensitivity

In-plane magnetic anisotropy High sensitivity photodetector

Thin garnet High power laser
Short wavelength laser Perpendicular magnetic anisotropy

High power objective lens Thick garnet

AT 200, BELRIEREEN ET2EE1005.
E7, BRAEEDERICELTIE, BRKEEMBEZEOL
ODOMELH LN, ELZELT25ZLTL—FEil
D77 77 —WRICEIBIAFDREREL TS
ZENTED. EEL, EWEENXDOFZBRNEL
D, 749 T AT 7~ ENTEDHL—YK
NI RoTLEIRD, I—Fy FEELTHRIZT
DITERENM ET 5 LIRS 720,

U ERANCE MO MRELNTEREORGEEE |
WRT. K1 XV, ZEMSMEE L BERKEIZEWICH
KT D2FMERHD WSS &L W 21T,
H—=F v hORESICELTEEERE/LLOLDITIFELS,
BEM MO DITIIHLS T2 ERNEE L.
TITABRETHEINLOBKEEZEL,EX 1.07 u
m DHENEGEDOT—xy b& 50 FoxtyL X
(Mitutoyo M Plan Apo 50X) ZfEH L7=. Z O D
Ba, VL—FoRRy MEIT 0775 um, EEEXE
O BICEbEDE, H—Fy FEEO L — PRI
14 pumbhed. 0D, EMAMEEIX 1.4 um B
TR dZ N FPHEIND. EMOMEZFMT 272
OB RBEAFRE LT, mMABKRLETXTH
% Western Digital ® WD800BB D &~ » K % & %t
REL, K~y NEIU»OLRBAET BN 04 % E
L7, 20K~y NOFEEIALBEMIE X SEM T#i%
L7zE A, 05 umBELE-T-.

LR R L BE

(3-1) BEMEH —=x v b O BE SR

ZbhaRETE, MELEBEROMSEZEBEL LT
Whd2n, BOHBEPOHMABRELREHT I HLE
WD, flH LIRS — % > M 2 GHz £ T
PEIENHERTE, TR I VEWERK R S ITE R
mﬁféﬁk%Z%hé FDRD, BET—F v b

T S & BN U RS 5R BE LT ) D H ) R A
E?é;&f,ﬂmZuT®B&@LkwTMﬁﬁE
ODHREETH>ZLENTED. AN TEZL LT, 1
MHz O % 25 kHz T/A— R FNEFH L =58 % <
WAL —HF~AB L, BT —F v MNMCERES % H



MUTHOFEZHE L. KSICERBESICHT S
Bt —x vy OB E RS, ZOHEERKD D
L, 1 Oe 72 O JJEEIE 6.03 4 V/IOe & 7257z,
LI, ZORERRD» HE LN IEZ il 1) EE )
O BE SR 2 R LT

(3:2) BER -~ N ORER B

R~y FICHMET—F >y hEEESE, B~y
R RATIHAZME L. Z0Lx, B~y
REmetEr—=xy FEIZIE Au DK IE2 500 nm & 5
728, WK~y KD 500 nm FE B BN 72 A0 & o R
MAEREL-Z &2, NV AL—%% 1 MHz T
R L, BER -~ FIZ 100 MHz © IE5% 18 = % 25 kHz
TAN—Z FEFL, 5.7 mAp-p ODEREBR~ Y NIZ
ML, REOBIK~y FCERTERMBELY /A0
N, T —% >y PR 6000 FEETHMLTCLE Y -
W, TIZTEHEBEH/ASVWEREZR L. X6 IZHR
~y ROFERBEEE S OMRERNERS 2T, L
—FLEBRDOMIEE 0.2 deg. TOT S LARNSL, &N
FIZBITDBERBED 1000 [H45DOF — & & EH L

T7nr v b L7=.360° CT—AH 00 ERKENHERTX,

FAEBF LIS LIZBREIERFEON TWD Z L3 b
mo.

(3:3) BER -~ K ORORES 5 A §1

WRBERFHTIE, V=V Z2AHLTWD —HOM
REefMHETOLARROME LeDITK L, BASA
FrE TR, MHEETLETICL—VFOAREEEET
52 ETHRASHMEEITY. L—FoEEXEITIE, H
EXRMIC XY BEh AT — ¥ (BEW % PMG-650) %
U, 20X20 pum OFIFHZ XY & HFMI202 pmT
OEBELTCEMEBICBITOIMABEZNELE. 18
DOBEEIZK LT, AT — Y OBEREHN K OFFHEEME
bET 03 ms ICREL, 1 DOBRASMAREICK 15
it CTHRIE 21T - 7=

712 —90 deg., 0deg., 90 deg. T} DR~
v R ORATIHASAIHHERLEL =T, +& -1
H—Fy FOHEFHOBK, 2EVHER~y Kb
BETHIRBEFNOBAOBIERL TS, —90
deg. L 90 deg. DALFHIZ I W T, FOERBEMA ~F XA To &
DBRNIZBERBEELTEY, ¥y v 72 NHLTEEX
NN T Rl e Sl IRX S E A ) R AT TN O el S
TWAHETRDMND. 0 deg DALFIZE W TIE, R
B EMR EFRRICER~y NP AET DR IT
FLAEREBEN o T-. BEROF IS 90 Oe
EWR A~y R BRAETIBMICLTT/hE NN, Z
NWIFERMBR /NS N & M, BET—%y b LR
L~y FEIOEEEA 500 nm BRERNL TWDL D72 L

1000

500 i

Output voltage [uV]
(=)
L

500 - ]

_10007\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\7
-200 -150 -100 -50 0 50 100 150 200

Magnetic field [Oe]

5 ELHCRESHC RS %
Fig. 5 Measured output voltage when DC magnetic
field applied.
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