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Gilbert’s damping constant o of soft magnetic thin films is an important factor to develop high-frequency magnetic
recording system. The o values of permalloy polycrystalline thin films are overestimated, because of the distribution of the
crystal orientation in the thin films. We investigated the o of Nig:Fe;3(001) single crystal thin films prepared on MgO(001)
single crystal substrates by employing a Q-band (35 GHz) ferromagnetic resonance (FMR) analyses. The FMR spectrum of
the 10nm-thick specimen showed a single resonance peak at the resonance field H; of 8.1 kOe with applying magnetic field
parallel to the [100]nir. direction (¢= 0 deg) in the film plane. The a value was estimated to be 0.005 from the resonance peak
width AH of 120 Oe by using the relationship of AH = 4naf,/y, where y is gyromagnetic ratio, and f; is resonance frequency.
As shown in Fig. 1, with changing the field direction in the film plane from ¢=0 to 180 deg ([-100]nir direction), H; and o
have the constant values. The a also had the constant values, when the field direction was changed out of plane between the
[100]nire and the [001]xre directions, which were similar to those of the Ni single crystal thin films[1]. These results mean the
o values of the fce crystal structural magnetic thin films does not depend on the crystal direction. Figure 2 shows the magnetic
layer thickness t dependence of a at ¢ = 0 deg. With decreasing the t, the oo monotonically decreases from 0.007 (t = 20 nm)
to 0.004 (t = 5 nm), then extremely increases to be 0.010 at t = 2 nm. These results are probably caused by the lattice
distortion of the NigFeg layer at the interface of MgO substrate.
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Fig. 1. ¢ dependence of H: and o.. Fig. 2. t dependence of a.
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Effect of Interface Roughness on Magnetoresi stance and Magnetization Switching
in Double-Barrier Magnetic Tunnel Junction
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A double-barrier magnetic tunnel junction (DMTJ) comprising an amorphous ferromagnetic CozsFessSiisBio (in at.%)
layers [1, 2] were employed with an emphasis given on understanding amorphous ferromagnetic layer effects on the bias
voltage dependence. The DMT]J structure consisted of Ta 45/Ru 9.5/IrMn 10/CoFe 7/AlOx/free layer 7/AlOx/CoFe 7/IrMn
10/Ru 60 (nm). Various free layers such as CoFe 7, CoFeSiB 7, and CoFe 1.5/CoFeSiB 4/CoFe 1.5 were prepared and
compared. The DMTJ with an amorphous CoFeSiB free layer offers smooth surface roughness confirmed by X-ray
reflectivity (XRR) and transmission electron microscopy. The CoFeSiB-free layer DMTJ (Hi = 27 Oe) showed lower
interlayer coupling than the CoFe-DMTJ (Hi = 40 Oe). And the normalized TMR ratio at the applied voltages of +0.4 V and
-0.4V showed higher values in the CoFeSiB-DMTJs (0.79, 0.78) than CoFe-DMTIJs (0.51, 0.74), respectively. An amorphous
free layer offers smooth interface roughness, resulting in reduced interlayer coupling field and bias voltage dependence.
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Fig. 1. Bias voltage dependence of TMR ratio.
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