K HF2=1> Joumnal of The Korean Magnetics Society, Volume 11, Number 5, October 2001

Permalloy/Cu C}E9t Xisidt®e| oM =

gals - Fole

L HAT - O -

2Hg7| - o3

THRSE A S4-gelest

FAGE 72 =A™

o01d 24 9¢ ¥

Glass/NigsFe;7(2 nm)/[Cu(2 nm)Nig;Fe7(20 nm)]so vlgubntel o E BEAE &
1910 2 ZPatael A9 o o] Thde H3H Aolehe 7ML AL
BoFol W E Eape 2E SAMRRIAM B350k 24 A3 A AsjRte] A EE A

FTAME o2t TRl didslhe Alert ASHA ek FHRS &

Frimeel 2 5} 2o} 43 3 2

2 9l olHg FU=
L EEREBEDER
T QP B Saselok Hols.

FHlof : FHEE, Qb S5
LA =

32 Eol AdAIAFEIHGMR)Y] 23} vlEe]
ol ol-gat 7| AlMe] el FAjel AR Q. 2
} ubkAlAg i}i 5= Permalloy/Cu B3] #1714
EXz Aw 5AE A73doh $4 APl vibrating
sample magnetometer(VSM), A7\A, HAY & B
(Planar Hall Effectyg $33l5ic}. $4 25} 2ApiAdell
M) Mz date] WREFG. S A A
o] F1L 9 A2 ARRpbde] A HE St HH &
FEZA A wlAF 7] =7} vk ] ehdE st
At

g

m

IL AlfuHY

A& Glass/NigsFei7(2 nm)/{Cu(2 nm)NigsFe;7(2 nm)lso
clzuake. A14:35199r}. Permalloy 2749 7H4-2 2 nm
(Cuz2) FA)elet. ol A433<) permalloy 7+ 2%} ubd
Mg AjFE ©1F= 7 el=t. Permalloye} Cu® B
Al ZAHL Xoray fluorescence method(XRF)E- ¢]-4-5}91
H11.

4S8 A1RE Fg. 19 AL TR ARSI
33, 500 pAS] BHFE ARl E8F. Lock-in
amplifierZ ©)-83le] 4kxpios A=t P T &
5 FAsAE. AR E5 AsSakakate] WA

* Tel: (041) 860-1326, E-mail: krhie@tiger.korea.ac.kr

+ A28, 339-700

2 20019 8% 30d FHEFE 4£HE D)

Ralsich. Wl & EsfolA] wheR

2 g1ele] o)

ol 7] 913 Fig. 13} 2 2oFE ARRHE-ol53 A3l
S ule} 2 AR 3 A 2SS 2]
3 28 -HEIS o]f3)g on, AjdAn] e} dlo]Ele] o1
2 AFE2] Data Acquisition(DAQ) boardZ- o}-8-3153c}.
ZHolE 9 HAIA-L £100 Oe olo|o}. Fig. 2= 3o
ol 48 FEe] TAS b Felot. &= AR 9
FR7)A Abel8) Zyxo|ot. AWM S ¥A7 g%
o] oA

R(H)~R(Hyy%)

GMR(H)= R(Hypy)

x100 (%) 1)
2 Rojg},

Sl & LI oMAAINRE o) WS
Aoz AFR) S48 W] o3k WAl T 5
AP Aelet. oA\ A st i) BASE A
719] o2 M) BAL 4] 9] Yehd ATH2L

> > LN 3
E=pLlJ+(p-p )/ &)a+pyoxJ V2]

G71M T AFUE, ot A7 A} B Fole
S Ele| 3, ok poi= AFUE T 27 53, 4
2} wxjskgtoleh. $1 Ale) 9] w9 31 paxd o
A\ AGFEA N )8t W) goleh. 3 xprlgte] Al
bl A W, AR kel Sl RSk A1AE HelE
oz £9kg HAsk) Aok of o E, J& Aze] Al
2.8 el el g 2T g ke Reld
sleh mebd 1 A4S xs) yol ek Qros AN 5
St

—179-



—180—

Indium contact

R —)
+1 _v}l -1

Fig. 1. Patterned sample to measure magnetoresistance and
planar hall effect.
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Fig. 2. Definition of angles used in text. M and H stands for

magnetization and applied field. Direction of current is laid
along easy axis direction.
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Fig. 3. VSM diagram-easy Axis. The inset shows hard axis.
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Fig. 4. Magnetoresistance of a sample with easy axis parallel
to the current.
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Fig. 5. Magnetoresistance of a sample with hard axis parallel
to the current.
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Fig. 6. Planar hall effect of current parallel to easy Axis.
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Fig. 7. Planar hall effect measured with various angles of applied field. The direction of current was set along hard axis in this
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Fig. 8. Sawtooth like planar hall effect of current // hard Axis
at £=90°.

W3] B2 A7) ofFo] 2 A2 Bl T
o] o EabuN & 2URAZ 2H 02 Al F
xste] FAg wsp} 429 Aol 2t F of A
a3 el Q9L W] 9 o D77} Aasele}
& Aol

vz 2

1) AAE7He) Sk A Ffol 2. <lsl WA A
el 712 e A Adre) A= en, A A
o) ke Aste] ol Fol W JFe Fok

2) WA AT el tem Ar|H e 2]

7h el AL oA Aesiict

3) % & E3e) 2oz tiRuiute) xjape 3l
olie] Az E4E BAHH.

4 2 WY AT YR cp3uke ke A
Ml WolAg} 134 WpAA AR} F& WAES
s

Al =2

o] TR FeeAFAT) ShedTHlol 2] A
BEFEY

i)

=

[1] F Stobiecki, T. Lucinski, J. Dubowik, B. Szymanski, M.
Urbaniak, M. Schmidt, Electron Technology 31, 80 (1998).

[2] T. R. McGuire and R.I. Potter, IEEE Trans. Mag. Mag-
11, 1018(1975).

[3] J. F. Bobo, M. Piecuch and E. Snoeck, J. Magn. Magn.
Mater., 126, 440(1993).

[4] H. Kikuchi, J. FE. Bobo, and R. L. White, IEEE Trans.
Mag., 33, 3583(1997).

[5] F. Stobiecki, Private comunication.

[6] M. Urbaniak, T. Lucinski, F. Stobiecki, J. Magn. Magn.
Mater., 174, 192(1997).

[71 M. Urbaniak, T. Lucinski, F. Stobiecki, J. Magn. Magn.
Mater., 190, 187(1998).



KAT=E> Permalloy/Cu PEah AP 9] wlA) 3 — a1 - AR - wlAkAl - o]AE - 7] - o] -183
Fine Structure in Magnetization Reversal of Permalloy/Cu Multilayer
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Magnetoresistance and Planar Hall effect of Glass/NigsFe 7(20 A)/[Cu(20 A)NigFe 7(20 A))so multilayer were measured.
Repeated saw tooth like planar Hall effect signal was observed in the range of magnetization reversal process, while no sign
of such saw tooth was observed in Magnetoresistance diagram. For the reason of saw tooth like signal, it is supposed that
subsequent abrupt domain wall motion of each magnetic layer in the process of magnetization reversal process was observed
in planar Hall effect in transverse direction to the current direction. This fine structure of planar Hall effect was observed for
applied fields in any direction. Magnetoresistance curve did not show this fine structure of magnetization reversal, of course,
since only net magnetization of each layer has to do with the resistivity. Extended research on the reason of this sawtooth
like signal should be conducted.
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