< AF=3> Journal of The Korean Magnetics Society, Volume 14, Number 5, October 2004

[Pd/Co]s/FeMn

&2+ . otxls| - o[O|A -

afofiMe] HiEtS2H A

AL

B0l 2fst mEtHlojo{AA A0

F &t - 0]71g}

Eelel, ddigal ek, A9t 330-714

(20043 109 19 2 20043 10¥ 208 FEFAHE URS

B AT [PA0.8 nm)/Co(0.8 nm)]/FeMn(15 nm) 7329 thzuleke. de vlad|EE A¥EE AlLES oldsle] udhadts
SRR tiEk 2713 B ZABIETE. [Pd/Co] TR} FeMn & Alololl PdES QA AMgho g walulo]ojx
1

7](exchange biasing field :

H A AYERA 2 AF B oF 50°C S 200°C | ARE

Haph 127060 145 0c. 7148 Aok SIStk SRt DeebA A9 sk AllEel 43

Aadke 272 I wEE 229 rﬂr— Hey 9k 22

(coercivity : H)2] W3S ZA8 23, H, £ ulgSo] Ta 282 Pdel 35, 242 ) 127 Oe, 169 0eZ At ¥, H,
= vl Ta I8]3 Pd %) 7%, 22 F] 203 Oe, 453 0e5 AU

FHof : AP, mBAnlojof s, nieE, AU, EAeazt

LM E

BAIMA A Aole] mgnloloj2e] ek dy= F
27 ZRUE A7|71S wjAiy AT AA o] o
Tokze] FHAT 5843 wWiEel L) A7ET ik
At 2 AjLs P— BAPIA| ArdelA REGAFIA ]
71918k Ashs mgnlolojl Bk MRS WP}
Ak HePaA F AT Ale] Aelxe) deatges ¢
alo] gt} o7l MRS 28 gAY AL
A 245Gl sl A oF AR It ol F
29 Ao el = AAE R S12H ]2 &
X9 shift © FEZ %%}ﬁ&ﬁ‘r A URHE]] mghle]o]
28I ATe RAPES B W 3 ke vt
sfe] v gow oS FEste], WERMAl ol
o Jrie ol A8} BolS (easy-axisyS e AT Aol
o] Aol o] wEAGH oig A7t Aol oiFE B
wHolA gt} AT HIZel= NiO, CoO, 23 FeMn}
e WEIAPA] el [Pd/Col -t [Pt/Col d gjuto] FLzo)
A ﬂl&W WA gle] Bt ol thal) se2je) 422R}7]0]
s mdhlelojrt Bl Hoix|a giri{1-3]. o
7] wElololAE zhH= vluke. x1r] upek AUk
171 715 wiAlel] B2 $-84S 7R ] W&
as] AyrEloiAa glen, 53] @fude)] 71 & &
= 8§39 iE S5 T 5 dde Holld B2 FvE

¢

(‘

O

|u

Nl

*Tel: (041) 550-3426 , E-mail: joo425 @hotmail.net

E3L Qlr}. m=g oFRE BRE el dial] AdrEelrl A
o] ol]7] wiiol YoTw W Hby JPeAS 7RXAL Qi

B =8 WAMITOE FeMns ©18314 [Pd/Co) TS
7 WA Alolel]l Al PAE AFiste] A gl
e oEYY dAPE B9 2= JEEE AR 2
23l WSS Tt PAEOR SRS W FA Wl mE
A H 7 ghlelol A7 (| o HsE BEksiant. =
g 2R o Aol thsl wghAdtE ARE Esh] st
o] Magnetic Force MicroscopyMFM) &4 AHIE AR5}
ot

e

IL 234y

IV

[Pd/Coln/FeMn -39 ThEHEIER2 3912 DC PEIUIE
2HE Y A|2ELS AMEEl] 225 mm? 2719 29 1737 2
2 71 flofl Aox F2eAT. 7we] BeES AA
317] St oMAIE, dEke, TRTE AMESI] 259 Al
712 AlHste] FBlslgom, Al ARl Al dAg FHlE
ZJ&l7] 8l ARk wiamE ARl SRkt 27] 71
FTEE 9.0x 107 Torr 315 A8, ARA T ==
98-S MEC(Mass Flow Controllen® Aoisled 2.0 % 107
Torr oA Z23159E 2+ & Ty, Pd, Co, 283 FeMne Z}
Zt 1.0As, 14 A%, 1.7 A/ 23 1.0As o) SHHE A=}
sKETE 8] FeMn 53 3 A81E WAjslr] 98l BE
& AR o)9F o] ARME AR R oA e
ek He 9 H, & S35 9381 483109 AV 1A9 54
ZHE ©]83) Hall effectE S35} B2s1HcH4,5). A1A

-192 -



KAF=ED [Pd/Cols/FeMn BrollAe] nietgal AFA5ol] % | - F5¢h - ¢H113] - ofuAd

o] A4S A3 A8k XRD E4HNE ARSsk
S5t 3 AjHe] BHA AFE BEst7] $18k DI
A} Dimension 3100 IV-aZ ©]&3}ed Atomic Force Micro-
scopy(AFM)¥} Magnetic Force Microscopy(MFM)S- £33}
o] AT

. Zo 2 oa

Fig. 12 Ta(1.9 nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/Pd(t nm)/FeMn
(15 nm)/Ta(1.9 nm) tEElEhollA 4R1%& Pde] FAlH mE
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Fig. 1. The NHV curves as a function of inserted Pd thickness in
Ta(1.9 nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/Pd(t nm)/FeMn(15 nm)/Ta(1.9
nm) multilayers. The insert shows H,, as a function of Pd thickness.
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Fig. 2. The (a) NHV, |d(NHV)/dHI curves and (b)(c)Magnetic Force
Microscopy (MFM) images of Ta(1.9 nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/
FeMn(15 nm)/Ta(1.9 nm) multilayers.
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Fig. 3. The exchange bias field(H.,) and coercivity(H,) as a function
of the annealing temperature in Ta(1.9 nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/
Pd(0, 0.1 nm)/FeMn(15 nm)/Ta(1.9 nm) multilayers.
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Fig. 32 Ta(1.9 nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/Pd(0, 0.1 nmy/
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Fig. 4. The NHV curves as a function of buffer Ta thickness in Ta(t
nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/FeMn(15 nm)/Ta(1.9 nm) multilayers.
The insert shows H.,, H., H. and Hy, as a function of buffer Ta
thickness.
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Fig. 5. The NHV curves as a function of buffer Pd thickness in Pd(t
nm)/[Pd(0.8 nm)/Co(0.8 nm)]s/FeMn(15 nm)/Pd(2.9 nm) multilayers.
The insert shows H,; and H, as a function of buffer
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Magnetic properties by exchange biased perpendicular magnetic anisotropy in [Pd(0.8 nm)/Co(0.8 nm)]s/FeMn(15 nm) multilayers
deposited by dc magnetron sputtering system are investigated. As inserted Pd layer of interface between [Pd/Co] multilayer and FeMn
film, the He of perpendicular anisotropy was improved from 127 Oe to 145 Oe. But resuit of an experiment by thermal stability, the
H,, of the case that an inserted layer was inserted in decreased from low 200°C in about 50°C more if not inserted. If Ta was a buffer
layer, the experiment results along material of buffer layer, the H., obtained the largest 127 Oe. And if Pd was a buffer layer, He,
obtained the largest 169 Oe. Also, the Hc in buffer layer of Ta and Pd obtained the largest 203 Oe and 453 Oe, respectively.

Key words : Perpendicular magnetic anisotropy, Exchange bias, Buffer layer, Insert layer, Annealing effect



