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Abstract

 

　　We propose a multi-segment approximation method

to design a CMOS current-mode hyperbolic tangent sigmoid

function with high accuracy and wide input dynamic range. The

dynamic range is dependent on the number of segments and

the accuracy is related to the dividing point. From mathematical

results, we can observe the proposed method outperforms traditional

methods. We implement the multi-segment approximation

circuit to realize the hyperbolic tangent sigmoid function. The

simulation results of the proposed circuit show a wide input

dynamic range from -256 u�A to 240 u�A for relative error less

than 3% and a high bandwidth of 138 MHz.
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