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Fig. 1. (a) Block diagram of the measurement system for this study
(b) Source output parameters and simple equivalent circuit of MTJ
sample.
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Fig. 3. Output voltage wave forms of source and output voltages at
various test points in Fig. 1(b).
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Table 1. Time constant(t) of MTJ cells.

Cell size ‘
test point top bottom ¢
2-3 200 pm 200 um 200 ns
1-5 200 tm 200 pm 74.0 ns
1-5 200 pm 1000 pm 87.4ns
1-5 1000 pm 200 um 86.6 ns
1-5 1000 pm 1000 pm 68.9 ns
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Fig. 5. Comparision of the measurement result that measured at test
point 1-5 in Fig. 1(b) and the simulation result.
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In this research, the effects of capacitance to the access time were studied at the junction area of tunneling magnetoresistance when
these were used as memory devices. These results were obtained by applying electric signal input and magnetic field was not used. We
applied bipolar square waves of 1MHz to the MTJ samples to obtain the results and time constant (t) calculated by observing wave
responses utilizing an oscilloscope. And time constant was compared with junction area. Each part of MTJ sample, such as electrical
pad, lead and contact area, was modeled as an electrical equivalent circuit based on experimental results. For the 200 um X200 um
cell, junction capacitance was 90 pl'. Also, measurement and simulation results were compared, which showed those similarity.
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