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Annealing Temperature Dependence of Exchange Bias Field in MnIr-CoFe Thin Films
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We analyzed the annealing temperature (7;) dependence of exchange bias field (Hgp) in exchange coupled CoFe-Mnlr thin films.
The Hgp were increased up to 7, = 300 °C and then decreased at 7, <300 °C. The increase of Hy; at 7, <300 °C was explained by the
rearrangement of uncompensated spin by thermal activation. While, the decrease of Hzp at T, > 300 °C was explained by the Mn
interdiffusion. These thermal annealing effect contributed to the thermal stability of Hyz maintaining constant values up to annealing
temperature.

Keywords : exchange bias, uncompensated spin, Mn interdiffusion, thermal annealing

CoFe-Mnir 2{9{0f|M{ wat HIoJo{A Xp7[&e| Hxf2] 2L oEY A+
B4 - USY*

E28l}, A5 <Al BER 1375, 36729

o

FEth e

209 HFSAE kS 20219 129 29 ARNEA)

(2021d 102 7¢ Wk, 20219 1€

w3t A3lES zH= CoFe-Mnlr BlHte
Btk 7, <300°CAA gxjg] &%
300 °CollA B2 Hpol FHaE Mnd
Al FA8RE €4 Pgsll ddslar oS & 4 A

FH0] : w3 nlojoi AR A A3 Mn 3 IAE]

. M 2
W AFHEE zH= A MPEAM (F/AF) Bk Ao

H]-Oloi/\(exchange bias) 542 E‘?_]Ur.
oleigh wek Holols BAE SlEriaz Eefolne] 97 3
=o A8 A A7AG e B AT 2449 2
g ASE HSATIe AT o] 8HaL JloH, A=
eERM2 Pole] B S8 B85 L
w3k Asky zt= F/AF ¥Hke st H]—O]O—]J\ AR}
oMa} AF ‘1} 4 S0 whet vt dde] Barsar 9l
S0 Uehts BAe] 27} 2 Training F7)
[4] == +H°ﬂ/\1 el = 334 £4 (Rotational loss)[5,6],

J‘j mlo HIL

w3 njolojx A1 Hip= Ay &
o W Hyol S7h= €4
5}*&_& Argaiitt. ol

© The Korean Magnetics Society. All rights reserved.
*Corresponding author: Tel: +82-54-820-5445,
Fax: +82-54-823-1628, e-mail: dykim@andong.ac.kr

= T, =300°C7HA] S7IRE F ashe AR
gFA3)o _,]5]- HIARA Ao AHEg }\JU:]O]_%\OEI:] T
GHele W vlolojx A RS FXE LE7HA] YAs)

O

A 3 AlsdA Uehde 33 53 (Rotatable
anisotropy) NUA|[7-9] & &4 ¥l wgt =2 d&E &
dom HEa1 ot

W npojoir EA4e F upEke] Ao Hhﬂlfﬁ]o}tﬂ AF
wheke] FATE Al T odellA VFERATH10]. AF HFEHe]
FAZE A FA olslolMe FH T oy ] o] Y
Epdt). weba] wigk vlojojs A4S %—7}6}71 A3 =1
(1) F 2lete] SA= Sk, (2) AF Hfete] FA= 94 A
opgolojof gt olejgh gk H}OM 54 g4
AFe] ZA W3F Fof of&Esit). 53] wgk u} i
A7 2ol e}l Avkd HalE Hola
gk A1 4] Aife ofF mlw|sitt,

B AFoxe Exjglol mE wEk nlojoix 5AS 4
3l7] $Jate] 24 %7} T2 Mnlr/CoFe (F-top) 2 CoFe/
Mnlr(F-bottom) /& ARSI oM, dAe] 2% wWE 1l
g njololz 2P PdE HlaL AT

-296 -



L ATE=1> Journal of the Korean Magnetics Society Vol. 31, No. 6, December 2021

(a) Mnlr/CoFe (b) CoFe/Mnlr

Ta 5 nm Ta 5 nm
Ru S nm Ru S nm
Mnir 10 nm
CoFe 30 nm
CoFe 30
Mnir 10 nm o s
Ru S nm Ru 5 nm
Ta 5 nm Ta S nm

Sio, SiO;
Si(100) Si(100)

Fig. 1. (Color online) Layer structure of exchange coupled (a) Mnlr/
CoFe and (b) CoFe/Mnlr thin films, respectively.
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Fig. 2. (Color online) M-H loop for as-deposited MnlIr/CoFe (red line)
and CoFe/Mnlr (blue line) thin films.
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Fig. 3. (Color online) Annealing temperature dependence of Hp in
(a) as-deposited Mnlr/CoFe thin film and (b) as-deposited CoFe/Mnlr
thin film, respectively. The red lines were fitted by Eq. (1).
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Fig. 4. (a) (Color online) Annealing temperature dependence of Hyp
in (a) 7,= 300 °C annealed Mnlr/CoFe thin film and (b) 7,= 300 °C
annealed CoFe/Mnlr thin film, respectively. The red lines were fitted
by Eq. (2).
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