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Fig. 1. Deposition rate of Mo and MoN thin films as a function of N,
gas flow.
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Fig. 2. Resistivity of Mo and MoN thin film as a function of N; gas
flow of 0 and 1 sccm.
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Fig. 3. XRD patterns of Si/Mo substrate after at (a) as-depo. (b)
650 °C.
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Fig. 4. MR ratio of spin valve structures as a function of underlayer
thickness of Mo and MoN thin film.
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Fig. 5. H,, of spin valve structures of Mo and MoN thin film as a
function of underlayer thickness.
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Fig. 6. MR ratio of spin valve structure for Mo and MoN thin film as
a function of annealing temperature.
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Fig. 7. H,, of spin valve structure of Mo and MoN thin film as a
function of annealing temperature.
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In this paper, the magnetic properties and the annealing behavior of spin valve structures with Mo(MoN) underlayers were studied
for various underlayer thickness. The spin valve structure was Si substrate/Mo(MoN)(t A)/NiFe(21 A)/CoFe(28 A)Cu(22 AY

CoFe(18 A)IrMn(65 A)/Ta(25 A). Mo and MoN films were deposited on Si substrates and their thermal annealing behavior was
analyzed. The deposition rate of the MoN thin film was decreased and the resistivity of the MoN thin films were increased as the N,

gas flow was increased. The variations of MR ratio and magnetic exchange coupling field of spin valve structure were smaller with
MoN underlayers than that with Mo underlayers up to thickness of 51 A. MR ratio of spin valves with Mo underlayers was 2.86 % at
room temperature and increased up to 2.91 % after annealing at 200 °C. Upon annealing at 300 °C, the MR ratio decreased about
2.16 %. The MR ratio of spin valves structure with MoN underlayers for N, gas flow 1 scem was 5.27 % at room temperature and
increased up to 5.56 % after annealing at 200 °C. Upon annealing at 300 °C, the MR ratio decreased about 4.9 %.
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