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Abstracts

We fabricated epitaxial MTJs with a Heusler alloy thin film of Co,Cr, sFe, ,Al (CCFA) as a lower electrode, an MgO barrier and a Cos,Fes, upper electrode. A relatively high TMR ratio, up to 109% at room

temperature (RT) (317% at 4.2K) has been achieved for these CCFA/MgO/CoFe MTJs which were ex situ post-fabrication annealed at 175°C. The purposes of our present study are to understand the key
factors that influence spin dependent tunneling characteristics in these Heusler alloy-based MTJs, and then to further enhance the TMR ratio. Recently, we introduced in situ annealing at a temperature T, just
after deposition of the upper CoFe electrode to investigate how the TMR characteristics vary with T,. Our results show a significant upward scale in TMR ratios for T, ranging from RT to 500°C. The TMR ratio
increased with increasing T, from 95% at RT (225% at 4.2K) for T, of RT to 152% at RT (335% at 4.2K) for T, of 500°C.
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« Half metallic ferromagnetic nature theoretically predicted for
many of these alloys
« High Curie temperatures, well above RT
« Examples include : Co,Cr, sFe, ,Al(CCFA), Co,MnGe(CMG),
Co,MnSi(CMS)
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% Research Purpose

®To understand the key factors that influence spin
dependent tunneling characteristics in these Heusler alloy-
based MTJs, and then to further enhance the TMR ratio.
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«To further clarify this dependence of the TMR ratio on T,, we investigated | vs.
V, dI/dV (= G) vs. V and d2l/dV2vs. V characteristics. (The bias voltage, V was
defined with respect to the lower CCFA electrode).
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«+In general, the slopes of the G, and G were distinctly lower for MTJs with T, of

500°C than those for MTJs with T, of RT.
«Precisely, the lower slope G, was observed for both V >0 and V < 0, and the lower

Gp for V > 0 in the region from |V| =

0t0~0.4 V.

Sias voltage [V] the increased TMR ratios observed

for MTJs with T, of 500°C.
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