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Properties of thin films and magnetic tunnel junctions of high quality CoeMnX (X=Si, Ge)
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CoeMnX (X = Si,Ge) thin films epitaxially grown by
the ion beam  sputtering (IBS) method were
investigated. Co2MnGe films grown on MgO(001)
substrates at temperatures from 400°C to 600°C were
epitaxial and showed the same saturation
magnetization as the bulk value. To improve the high
surface flatness of these thin films, the roughness as a
function of substrate temperature was investigated for
500 Aand 1000 A film thicknesses. Smaller thickness
and lower substrate temperature improved the surface
flatness but decreased the saturation magnetization.
The tunnel magnetoresistance (TMR) effect of junctions
using 500 A Co2:MnSi film deposited on a Ta buffer
layer at 500°C was 0.4%.
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Fig. 1 X-ray diffraction pattern of (a) Coo-MnGe/glass

and (b) CoMnGe/MgO{001)

temperatures.
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Table 1 Lattice constants for films grown at various

temperatures and that for bulk.
Substrate Lattice constant
temperature (A)

(°C) glass MgO(001)
200 5.768+0.02 -
300 5.7431+0.004] 5.786+0.03
400 5.740+0.002| 5.743+0.003
500 5.751+0.004 | 5.73920.007
600 5.732+0.005] 5.742%0.004
Bulk 5.741+0.005
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Fig. 2 Magnetization curves measured at room
temprature  (RT) for Co2MnGefglass  and
Co2MnGe/MgO grown at various temperatures.
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Fig. 3 Surface roughness change in CoeMnX films in

relation to film thickness and substrate temperatures.
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Fig. 5 Magnetization curves at RT for Ta(100

A )NigiFes(500 A JAIOx/Co2MnSi(500 A )/Ta(1000

A)/glass . Tunnel barrier was formed deposition of AlOx

30Aand by (b) deposition of Al 20A | followed by
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Fig. 4 Magnetization curves at R.T. for Co2MnGe (500

A)MgO (001) prepared at 400°C and 500°C.
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Fig. 6 MR curve measured at RT for Ta(100
A MNigFes500 A )AN20 A )+0»/Co2MnSi(500

A)Ta(1000 A)/glass
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