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Fig. 1. Schematic configuration of ion beam sputtering deposition
system.
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Fig. 2. Schematic structure of a glass/Ta(50 A)/NiFe(150 Ay
[FeMn(1.25 A)YMn(t)ls/NiFe(90 A)YTa(50 A) films. The inserted ultra-
thin Mn layers have six different thicknesses such as: 0.0 A, 0.07 A,
0.11 A,0.15A,022 A, and 0.30 A.
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Table I. Atomic percent of Fe: Mn and sheet resistance R, (£2)
changes depending on the inserted Mn layer thickness.

Inserted ultra-thin
Mn thickness (A)
Atomic % Fe:Mn 42:58 | 48:52 | 50:50 | 52:48 | 56:44 | 60:40
Sheet resistance Rs(£2) [ 43.95|42.70(41.90141.94(41.98|42.19

00 | 007 | 0.11 | 0.15]| 022 | 0.30
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Fig. 3. (a) XRD patterns of the glass/Ta(S0 A)/NiFe(150 Ay
[FeMn(1.25 A)Mn(t)]s/NiFe(90 A)Ta(50 A) films on the three
different thicknesses of Mn layers: 0.0 A, 0.11 A, 0.30 A. (b) The x-ray
peak ratios NiFe(111) of FeMn(111) versus atomic ratios of Fe:Mn
for the glasyTa(50 A YNiFe(150 A )/[FeMn(1.25 A)YMn(0.0 A, 007 A,
0.11 A,0.15 A, 022 A, 030 A)lg/NiFe(70 A)Ta(50 A) films.
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Fig. 4. (a) MH loop and (a) magnetoresistance curve for the glass/
Ta(50 A)NiFe(150 A )YFeMn(100 A)/NiFe(90 A)Ta(50 A) films.
There are defined exchange coupling fields H,,, and H,,,, coercivitie:
H, and Hy, respectively.
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Fig, 5. Exchange coupling fields H,,, and H,,,, coercivities H,. and
H,, for the glass/Ta(50 A)/NiFe(150 A)/[FeMn(1.25 A)YMn(0.0 A,
007 A, 0.11 A, 0.15 A, 022 A, 0.30 A)lg/NiFe(90 A)Ta(50 A)
films as a function of the atomic ratios of Fe:Mn.
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Fig. 6. Magnetoresistance curves for the glass/Ta(50 A )/NiFe(150 A)/
[FeMn(1.25 AYMn(0.0 A, 0.11 A, 030 A)Jgy/NiFe(90 A)Ta(50 A)
films measured by room temperature after annealing treatment. The
annealing conditions are the staying time of 2 hrs, annealing
temperature of 350 °C, and vacuum pressure of 3 X 107 Torr.
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Fig. 7. Annealing effects of (a) the x-ray peak ratios of NiFe(111)/
FeMn(111) and (b) H,, and Ha,,, Hy. and Hy, for the glass/Ta(50 A)/
NiFe(150 A)/[FeMn(1.25 A)YMn(0.0 A, 0.11 A, 0.30 A)]s/NiFe
(90 A)Ta(50 A) films.
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Enhancement of Exchange Coupling Field and Thermal Stability by an
Ultra-thin Mn Inserted layer on NiFe/[FeMn/Mn]gy/NiFe Multilayers
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Department of Computer and Electronic Physics, Sang-Ji University, Wonju 220-702, Korea
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Annealing effects of exchange bias fields (Hy.(top), Hi., (bottom)) on composite type NiFe/[FeMn/Mn]gy/NiFe multilayers have
been studied. Three samples with ultra-thin Mn inserted layers on glass/Ta(50 A)/NiFe(150 A)/[FessMny (125 A)yMn(0 A, 0.11 A,
0.3 A)]g/NiFe(90 A)/Ta(50 A) were prepared by ion beam sputtering. The average x-ray diffraction peak ratios NiFe(111) of FeMn
(111) fec textures for the Mn inserted total thicknesses of 0 A, 9 A, and 24 A were about 0.65, 0.90, and 1.5, respectively. For the
sample without Mn inserted layer, the H,,, of 260 Oe up to 300 °C disappeared at 350 °C. For two multilayer samples with ultra-thin
Mn layers of 0.11 A and 0.3 A, the Hy,,, of 310 Oe and 180 Oe up to 300 °C endured of 215 Oe and 180 Oe at 350 °C, respectively.
The H,, (bottom)s of three samples decreased from 100 Oe to 70 Oe up to 250 °C, while these values increased beyond 300 °C. This
observation can be attributed to less diffusive path of Mn atoms in bottom NiFe than top NiFe layer. The top and bottom coercive
fields slightly varied about 5 Oe~10 Oe. From these results, we could obtain the enhancement of exchange coupling intensity and
thermal stability by an ultra-thin Mn inserted layer on NiFe/[FeMn/Mn]g/NiFe Multilayers.

Key words : NiFe/[FeMn/Mn]sy/NiFe multilayers, Mn inserted layer, exchange coupling field, thermal stability



