LAF=E> Journal of the Korean Magnetics Society, Volume 18, Number 5, October 2008

X7 (0| WA ZHE [PdICo]y/X/FeMn CHEUtatolN AlRlE 2X 3}
S0l e mEmjolojat HXto| olEA

5% - HEE - B - NME - oYy

Gaisha Selskt

T AW AE, 330-714

(2008 9% 17¢ W2, 2008 109 9¥ HFFAE B2, 2008 102 92 AXNZA)

TR 7S 2= [Pd(0.6 nm)/Co(0.2)]5/FeMn(10) TR -5 o] 83l Q1S 843 2 549 774 7l e
BAE (coercivity, H,)7 13H (exchange bias, H,)S] W8}E FASIATE [Pd(0.6 nm)/Co(0.2)],/Pd(0.6)/NiFe(t)/FeMn(10) -]

A Co thalell NiFeE AH3IES @ 0.78 nme} 1.28 nmollA]

360 Oe®] whilo]oi2g AT} [Pd(0.6 nm)/Co(0.2)]s/FeMn(10)

tEakE GtZolA Co/FeMn ARO] Al CogFe,2} CooFe; 85 AMsl] T SV wel CosFe,®l 7% 0.68 nmell A 30
Oe 713 380 Oe2] ndHfo|ol~E AT} CogFe, 3% 5 0.52 nmollA €F 200 Oe Z713F 580 Oe 7FF & wdhnjojojx

& Agich.

FH0| - A7, mmlolof s, BAL, Pd/Co TR, AFIS, NiFe, CoFe

. M E

HZ 2R71Ee] HAg) el ~HEZ Y~ (spintronics)
Foplla Wl =& (perpendicular)dt <13} Weko 2 wEA
e A~y 2= RRE7]o]Hd (perpendicular magnetic
anisotropy, PMA)YS ZF= MRAM(magnetic random access
memory) 28|37 Y IA7|oA Z3IUE A}7]7]E read
sensors=2] FHLIS S84 wEo] tiulo]X(spin-valves
devices) S-85-ollA 28] A=l UvH L, 2] 53] 24
WH oA ZFAPIAIL WA Ato] Aol A EAde}
= w¥mlo]o~(exchange-bias; H,,) Sl tigh 32 o]
af= e 2B tulo]xg o] SRl Fa3F 8QloR
2Lg-3ie}. oleigt wghloloj ko] UwkAQl A W
(in-plane) A7Jo|AS 2= F27F UiFE oo, e
F71e] AR LRA le] BAFHE (coercivity; H)ol F
7t A3k df= S A2 WHoE RISt i AR
oS Zte Tzl High At s ZeEs gtk
[3,4]. olH% FAugntelol F/FE FeF-CoPt T2l
e TEE oF dAl FRuhlolojze] EeF s 9
3+ A%A FF= [Pd (EE Pt)/Col/FeMn (5 IrMn)e)
tEHtEollA] o] FoiR|aL Jlom, SRS %LE [Pd/
Co] =& [Pt/Co] ThaH! EMV\*J whatololze BRI IA)
of gt vlA CoTo] Ao HIAF AR ?_]?} BOFE
9 Sl s AER FHughlelols dde) B84 At
o] S Yelxl e oprt. Bg 38221 Helld

*Tel: (041) 550-3426, E-mail: conetpower(@nate.com

g AT R QIGH F B tiulo]aE AREE}

7] 93k 29 B Fxo|A o] 2 29 (switching
fieldy?} whajojojo] 7hAgE WA, ol 384 &
Hoz WARITHS-8). o]2lgt olf& FHughlelelne) &
23] g2 Fote] wghtojoiro] JPde 84S Eo)7
3l L= e} o3 o] FRE B =F-L FFxr|omt
& Zk= [Pd/Cols/FeMn UsHlES- 0]-831a] FeMnol| 3
= Co & APololl A3 B4 CoFed Aoz Qg
A3 wghhlolol o] Wsks #EEth

I AU

TR AGE Zh= [Pd/Cole TReErE) <)ol %}x}/\
A FeMng ARg-atd AJteiaiet. olm Al Aol 3
%] de PIIVIEE AWEY A]2H(magnetron sputtering
system)y2 ©]-83}] coming # 1737 glass?} Si P-type (100)
dlofs ol F2ete] ARSI AlHe] AT FEIE
A&k et AP 54 vaaE ARSIV 8l
o] Z&sltt. %717F % (background pressurey= 2.5 x 1077
Torr oJ3Fe FAI8IIL, 2F9X1E = (working pressure)= Ar
gass TU3t 1.7 mTorr I3k A8kt v (bottom)s-
I H7)(topFoZ Ta 48 2.1 nm SZ3IHTE A1AE A
2+ A 2183+ 2+ B2 Ta, FeMn, Pd, Co 183 CoFed]
=2 Hl= 0.06~0.11 nm/sS] A2 AZ3EAT. o)<} 7101
A Ags FAAoPAE Bl o3 A3t AsS F
3 H,.9 HE A}o}ﬂ Qsle] 481 2|AE =4 &

H|E o]&3te] A2o)A extraordinary Hall effect(EHE)ES

- 185 -



- 186 -

Z7gsIaAtH9-11]. 22]aL ApAES #EsE] flste] vibrat-
ing sample magnetometer(VSM)s S-d3I4t}. Tk 734
A CoFe 25 AAH FAY SVl wet 284879 ¥
315 3RISkTIA} CuKoa radiations Z¥= x-ray diffraction
(XRD)E S5t ARSI

]

Il 2 3 o0&

FARP oIS WA= FasHA AE3lE 80
[Pd/Co] ThR=HFERe] WX}7|o]HHAd (surface anisotropy) 7
APdAe) )8k Fa)Z7)o]HHd (bulk anisotropy) T 7HAIE 3L
A ¢ glom, AA oA & Ky e gol A9
Sk,

2K, )
ch/-: K, + t—‘ -27M; 1)
M
A7, K, FalopdolH, K+ Pdot sk A
o] HA| AASY sEHOPA ouR|ol, = AVIAY] T
AloltH12-14].

TR IAS 2= [Pd/Co] tarte] HHsld S
= 2% F79 ot EHE 54 123 VSM 34 23
[Pd(0.6 nm)/Co(0.2)]s THEEI A 7S HZsld e
sl2Hg] T8 AT 15].

Fig. 12 FAA7|o1AdS ZH=  Ta(2.1 nm)/[Pd(0.6)/
C0(0.2)]/Pd(0.6)/NiFe(t)/FeMn(10)/Ta(2.1) TFZol|A] 4+¢)=
NiFeoll 7ol W& (a) EHE 54 s]=Hg] 343 o] &
3 ARZHE] QR (b) wmo|oAX ()9} BAE (H)S
Uehd Aolt}, 470 HAS Z2h= [Pd/ferromagnet] TFE8}
oA WEFAMIA] FeMnoll Hg AMIAZ 28-S NiFed]
FAZ 0.08 nmolA 4.0 n7HA S7HA R0 wlel mghato]o]
2% 078 nme}t 1.28 nm FAIONA 360 Oe2] & wghnlo)

22 At} 128 nm ©)F wdhloloj= 51 OerkA 7
Z3tack. 39 B NiFe FA7F 032 nm oPdolx] 7+
23199 NiFeZt AFQEA] 282 [Pd(0.6)/Co(0.2)]/Pd(0.6)/
FeMnol| 79~ whijo|oj2~= @AISER] ¢k, o] Hij=
Hargl Zorh16, 17]. NiFed] 717} 0.08 nm 750 53
0e®] 2} wghilo|oj7} veRdt). o]3le Pdel ZA3A]
Alo] AHANA stressZ 71213 FoldHoz WA= 47
Ap7leAdo] ofsiAl wAiste] wghitoloj2rt A vehd
Zlolt}. A [Pd(0.6 nm)/Co(0.2)], THEEFEY] 733k 432
A7 oz Q8 HAREE 550 0e9] 3k AUT). NiFe
o FAPL 0.72 nm7HA] F7Fskl w378 0eo] wghilo]o]
27} F7¥IAT. ol NiFed] FAVF S718el wet [Pd/
Cols TFauollx] WAliehe 235k &A1 ]o 43 NiFe &

=271k %] A 189 5%, 2008'd 109

NHV

NHV

Y 3.20 nm

Magn etic field (kOe) Magnetic lidd (kOe)

600

()
s00 b —O=— H,
—— H,
3 400f
= 300 }
i
= 200
100 b
0 L A L L A
0 1 2 3 4

NiFethickness (nm)

Fig. 1. The (a) EHE(extraordinary Hall effect) curves, (b) H., and H,
as a function of NiFe thickness in Ta(2.1 nm)/|Pd(0.6)/Co(0.2)]./
Pd(0.6)/NiFe(t)/FeMn(10)/Ta(2.1) multilayer.
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Fig. 2. The (a) MOKE curves, (b) H,, and H, as a function of Cogke,

thickness in Ta(2.1 nm)/[Pd(0.6)/Co(0.2)]/Coske,(ty/FeMn(10)/Ta(2.1)
multilayer.
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Fig. 3. XRD patterns as a function of CogFe, thickness in Ta(2.1 nm)/
[Pd(0.6)/Co(0.2)], /CogFex(t)/FeMn(10)/Ta(2.1) multilayer.
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Fig. 4. H,, and H, as a function of CoyFe, thickness in Ta(2.1 nm)/
[Pd(0.6)/C0(0.2)], /CogFe,(t)/FeMn(10)/Ta(2.1) multilayer.
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Dependence of Coercivity and Exchange Bias by Thickness and Materials of Inserted
Layer in [Pd/Co]s/FeMn Multilayer with Out-of-plane Magnetic Anisotropy

Jang Heo, Dong-hun Park, Wang-son Kang, Sang-hun Ji, and Ky-am Lee™
Department of Physics, Dankook University, Cheonan, Chungnam 330-714, Korea
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We observe the change of coercivity and exchange bias, depending on inserting material and thickness in a [Pd(0.6 nm)/Co(0.2)]s/
FeMn(10) multilayer structure with perpendicular anisotropy. When 0.78 and 1.28 nm thick NiFe substitutes for Co in a [Pd(0.6
nm)Co(0.2)],/Pd(0.6)/NiFe(t)/FeMn(10) structure, we obtain the exchange bias of 360 Oe. In addition, when CogFe, and CogFe, are
inserted for Co/FeMn interface, we obtain the exchange bias of 380 nm for a 0.68 nm thick CogFe, and 580 Oe for a 0.52 nm thick
CogFe,.

Keywords : perpendicular magnetic anisotropy, exchange bias, coersivity, Pd/Co multilayer, insertion layer, NiFe, CoFe



