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Fe3O4 ��<�Wq�/P�d� 99.999% W Fe Æ��&1;&W&�&osR(BjqLC>�2�E��oXhh�~ka|(�sR(ka|(�?s�I#U &6iU Fe3O4. �I�<�^Vg�*�#�dbjq 150nm. TX$wWC>���&vrA�� Fe Wiu; 3 Fe2O3 � FeO %Y Fe3O4 wFA6���WI%KKGZ�OX Fe3O4 W0 ��Hk�q�6xN�W Fe3O4 ��NE#aPX�._�%AsW���?�n�q�N�6x Fe3O4 ��W�8s��=<G9W�d�)P
`�&�;&W�| (� 100sccm � 1sccm), P��C>��oR(<�q��
3 1(*I:
3.1 0A%9�Æ=�!�[QTX Fe W$w; ^V$wW79� Fe2O3 7$�9�k Fe3O4 � FeO 7�9�HkE79;gg<�W6xR(F	Wx� [14]. QC>��� 50 � 100 � 150W F���b7�$�9�Hk;%�e#y=6x� Fe2O3. ~C>��WB��Q��;B�
175W F�q�W��<�$�9s<�~�9W.Z�E~�� 300◦C �|(�!R( X >�8> (XRD) xÆ�3z 1 fK�g>~��� Fe2O3 Y Fe3O4 W&��

y 1 175W B=�����V XRD y�
Fig. 1 XRD pattern of iron oxide films sputtered

under 175W

y 2 200W B?��� Fe3O4 ��V XRD y�
Fig. 2 XRD pattern of Fe3O4 films sputtered

under 200W~C>��B�T 200W, ��<��07��9�w<E#R( 300◦C |(?s�R( XRD xÆ�3z 2 fK�g>DFA6W���N�W Fe3O4 k�V��WI�Hk� 200W WC>��N�&�;&�|jq� 100 � 1sccm F Fe3O4 A6W�6rA�
3.2 +�� Ta � Fe3O4 Æ=2&�[QQ��lIbq Si +�;�TXB*x�Y Si ℄�WlII>%LÆ?A6� kN���W*��Hk;YG9sbaP Ta 
�#:.��~5Z Ta #:.WJ5g��*�WN��	q�~{���W<�R(g���N Fe3O4 ��lIbq Si +�;�lNE��bq Ta #:.;���Wq�b)P 200W W�6C>���
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3  j�u�X	�MW Fe3O4 ��Vp��Dhd 743

300◦C W|(�d�z 3 �~{���<�W XRD g�z�

y 3 (a) 
"9- (b) U Ta "9- 150nm Fe3O4 XRD y�
Fig. 3 XRD patterns of the 150nm Fe3O4 films (a) without and (b) with Ta buffer layer

y 4 (a) 
"9- (b) U Ta "9- 150nm Fe3O4 AFM y
Fig. 4 AFM images for 150nm polycrystalline Fe3O4 films (a) without and (b) with Ta buffer layerEz 3(b) sg>�Q��4- Ta #:.;F�fV X >�8>WyY Fe3O4 W:UEK	�n�PN�Q��lI4- Si +�;F�3z 3(a) fK� Fe3O4 W8>y)dKKGZ�!*V�i8>y�D����WN 20◦ }S<�~��uU��[K~uU�W<��~uU�WIy=V{�℄H��N��4-�8s�TXC>��H�� Fe r�1;r�g�+�?w Si ℄�nAqL�A6q^OX -SiO2 WuUex�~�|(�8s��W�d>g�GIB*x�R�%�+�n8�e8guOX

-SiO2 uUexW�|�HD� XRD z�s�i,T~uU�WI�wF�	!wP℄�y��W (AFM) g{���W<�W�Æ&�R(~/�3z 4 fK�E℄�y��Wg���ÆF*dWxÆsgC��WdT�#:.WJ5KKGZ~ Fe3O4 ���ÆWF*d�gXi.��%Ao\��ÆF*dWGZVwXm�%AWio*��g>\�H����q� Fe3O4 ��C1E#LPX�._�%AsF�OQW#:.N�$g<W�
3.3 K,L���=�[Q

Fe3O4 ��Wq��8s�=C>���#:.~�|(�d>NN���K	W��
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 , & � 0 � 21 _�?H`�G9sy=u���<�W|(�d�2fiU Fe3O4 ��U W�6�d���<�Wq�b)P'YW�6rA�|(�dE 200◦C � T 400◦C, g$w|(�d�W<�R( XRD xÆ�3z 5 fK�

y 5 150nm Fe3O4 ��#v{'�V XRD y�
Fig. 5 XRD patterns of the 150nm Fe3O4 films annealed at different temperatures

(a) T=200◦C; (b) T=250◦C; (c) T=300◦C; (d) T=400◦CE��<� XRD z�;g>� Fe3O4 �� > 250◦C W,l�(JU �Q|(�d� 250◦C F� Fe3O4 W+i8>yaV<��!*�yW)dH7�\� Fe3O4 ��(JU PQ�d;BT 300◦C F� Fe3O4 WUx/�BV����\�U �065,B��dT 400◦C, Ez�;d� Fe3O4 W�8>yY 300◦C F+��n�Pz 5(c) �
(d) ;�KW$wqL+� Si(100) W8>y;�z 5(d) s� Si(100) yW)dUT~)�WEq�xÆ#℄H�y=TX|(�dWB��	�#:.W Ta, $�V�Eq��sW
Fe r��;r�x�#�+�n8k&6� �~� W&6KKEq~ Si 8>yW)d�HD�u�C;WxÆg>H�W|(�d!$VzX��WA2� 300◦C N Fe3O4��A6U W�6rA�
3.4 �6 Fe3O4 ��aSZ�Du�C>���#:.C1|(�dW5Z�	fT~iU Fe3O4 ��A6W�6rA�C>�� 200W, �&�;&W�|jq 100 � 1sccm, |(�d/d 300◦C. gX~rA�q�W<��#B_� (magnetoresistance, < � MR) �L3z 6 fK� MR `F
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3  j�u�X	�MW Fe3O4 ��Vp��Dhd 745� MR = (ρH − ρ0)/ρ0(ρH: ~B0
P�_�m ρ0: �~0
P�_�m).Ez;g>�iU Fe3O4 ��wNU Fe3O4 ���<7�|B_��L�gN Fe3O4�����W��l* [15],y=NTX Fe3O4N�u<[�.s�_�R_f&6W�Hk�iU Fe3O4 ��gwNU Fe3O4 ���<PX�._�%AWq�s�
4 1:wP<NWl�BjC>q�~*�RzW Fe3O4 ���EG9sn�C>���|(�dNN� Fe3O4 K	1X*Ww=℄H�q��8sp8 Ta 
�#:.gV�[GZ���ÆWF*d1��Y+�;r�Wn8�wX�._�%AWq���~�5Zs!n�iU Fe3O4 ^VwNU Fe3O4q^W|B_�l*�HDV�EiU Fe3O4��LPT�._�%As� y 6 P�� 150nm Fe3O4 ��A℄�+Ry

Fig. 6 MR measured at room temperature for

150nm Fe3O4 film�7MO
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Preparation of Half-metallic Fe3O4 Films

TANG Xiao-Li, ZHANG Huai-Wu, SU Hua, ZHONG Zhi-Yong

(Institute of Micro-electronics and Solid-state Electronics, University of Electronic Science and Technology

of China, Chengdu 610054, China)

Abstract: Half-metallic magnetic material Fe3O4 is a new kind of spintronics material, which can

provide 100% spin polarization. The Fe element has many electronic valences, so the pure Fe3O4

is difficult to prepare. Therefore, in this paper we mainly focused on finding the optimal way to

fabricate pure Fe3O4 film. Half-metallic Fe3O4 films grown on Si (100) substrates were prepared by

DC magnetron reactive sputtering. The annealing temperatures were investigated carefully, and

the polycrystalline Fe3O4 films fabricated on Ta buffer layer shown better properties than the film

directly sputtering on Si substrate. The optimum condition for the formation of polycrystalline

Fe3O4 under DC magnetron reactive sputtering was found. The negative magnetoresistance of

polycrystalline Fe3O4 was also tested, and showed a very weak saturation trend as the single-

crystalline Fe3O4 films.

Key words half-metallic material; spintronic material; Fe3O4 thin film


