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ABSTRACT
The major work of this thesis is to fabricate tunneling devices on high-angle step-edge substrates, and study the influence of
temperature and shape on the characteristics of tunneling devices. This thesis includes three main parts: 1. Growth and
characteristics of diamond-like carbon thin film—growth diamond-like carbon thin film by magnetron sputtering under room
temperature, and annealing in high vacuum to increase the hardness. 2. Fabrication of high-angle step-edge—utilize diamond-like
carbon thin film to fabricate high quality and high-angle step-edge substrates. 3. Fabrication of tunneling magnetoresistance devices
—change the shape to generate the magnetic anisotropy for increasing the tunneling magnetoresistance. The results show that the
etching rate of diamond-like carbon thin film was slowdown after annealing at 700 C and 105 torr pressure for 3 hours. We also
fabricated the step angle higher than 50 successfully by reactive ion etching. We fabricated the tunneling devices on these high-angle
step-edge substrates and changed the shape to increase the magnetic anisotropy between grain boundaries for increasing the
tunneling magnetoresistance. For the sample with 1:10 shape ratio, the variation rate of magnetoresistance is above 5% and the spin
polarization is above 30%.
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