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Nd-Fe-B permanent magnets exhibit large energy products and are applied to motors for hybrid or 

electric vehicles or generators. For use under high temperature environment, Dy or other heavy rare 

earth elements are added to Nd-Fe-B magnets. To realize the high performance without adding heavy 

rare earth elements, it is essentially important to clarify the coercivity mechanism in Nd-Fe-B 

magnets. To elucidate the coercivity mechanism, highly oriented and well crystallized thin film 

sample is suitable. In this study, we have fabricated Nd-Fe-B films by using co-sputtering technique 

with Fe, Nd, and B targets. The Nd-Fe-B thin film was deposited on a thermally oxidized Si 

substrate by tuning the deposition rate of each element to be close to the stoichiometric composition. 

The sample structure is Substrate/Mo(30)/NdFeB(tNFB)/Mo(10) (parentheses in nm). Crystalline 

structure was characterized with a x-ray diffraction (XRD). Magnetic properties were evaluated by a 

vibrating sample magnetometer (VSM) and an anomalous Hall effect (AHE) measurement. Surface 

morphology was observed by an atomic force microscope (AFM). XRD patterns and hysteresis 

loops of 100 nm Nd-Fe-B films with various substrate temperature (Ts) are shown in Fig. 1 and Fig. 

2, respectively. For Ts = 395 
o
C, diffraction peaks from Nd2Fe14B phase are not clear and the 

hysteresis loop exhibits somewhat soft magnetic properties. For Ts  490 
o
C, diffractions from 0 0 l 

of a Nd2Fe14B phase become very clear. Some diffractions other than 0 0 l are also observed, but 

these come from the crystal planes within the angle of 20 
o
 with respect to 0 0 1 plane. In 

conjunction with the well crystallized Nd2Fe14B phase and its high crystalline orientation for Ts  

490 
o
C, magnetization curves exhibit high remanent ratio and large coercivity. Detailed 

magnetization reversal behaviors and its analysis will be presented at the conference. This work was 
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