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Fig. 1. (a) Magnetization curve and (b) the XRD patterns both as-
deposited and annealed state for the unpatterned CoFeSiB film.
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Fig. 2. TMR curves for the CoFe, NiFe, and CoFeSiB used to free
layer in MTJs. MTJs consisted of Si/SiO,/Ta 45/Ru 9.5/ItMn 10/CoFe

7/Al0,/CoFe 7, NiFe 7, or CoFeSiB 7/Ru 60 (in nm) with a size of
10x10 pm>,
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Fig. 3. Cell size dependence of H, for MTJs with different free layer
structures using the micromagnetic simulation.
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Fig. 4. TMR curves as a function of CoFeSiB free layer thickness.
The CoFeSiB free layer/CoFe pinned layer thicknesses are (a) 7/7 nm,

(b) 11.77/7 nm, (c) 17.5/7 nm, and (d) 23.3/7nm (in 10x10 um?.

junctions).
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The switching characteristics of magnetic tunnel junctions (MTIJs) comprising amorphous ferromagnetic CoFeSiB free layer have
been investigated. CoFeSiB was used for the free layer to enhance the switching characteristics. The typical junction structure was Si/
Si0,/Ta 45/Ru. 9.5/1rMn 10/CoFe 7/AlQ,/CoFeSiB (£)/Ru 60 (in nm). CoFeSiB has low saturation magnetization (M) of 560 emu/cm’
and high anisotropy constant (K,) of 2,800 erg/cm’®. These properties caused low coercivity (F;) and high sensitivity in MTJs, and it
also confirmed in submicrometer-sized elements by micromagnetic simulation based on the Landau-Lisfschitz-Gilbert equation. By
increasing CoFeSiB free layer thickness, the switching characteristics became worse due to increase of the demagnetization field.
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