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Abstract

Magnetic Tunneling Junction (MT]J) has been used as a nonvolatile universal storage element mainly in memory technology.
However, according to several recent studies, magneto-logic using MTJ elements show much potential in substitution for the
transistor-based logic device. Magneto-logic based on MTJ can maintain the data during the power-off mode, since an MT]
element can store the result data in itself. Moreover, just by changing input signals, the full logic functions can be realized.
Because of its programmability, it can embody the reconfigurable magneto-logic circuit in the rigid physical architecture. In this
paper, we propose a novel 3-bit arbitrary magneto-logic circuit beyond the simple combinational logic or the short sequential
one. We design the 3-hit magneto-logic which has the most complexity using MT]J elements and verify its functionality. The
simulation results are presented with the HSPICE macro-model of MT] that we have developed in our previous work. This
novel magneto-logic based on MT]J can realize the most complex logic function. What is more, 3-bit arbitrary logic operations
can be implemented by changing gate signals of the current driver circuit.

Keywords : magneto-logic, single-layer MT]J, write driver, macro-model, 3-bit arbitrary logic
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