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Abstract: Based on Computing In Memory (CIM), the analog implementation of activation functions allows the
neural networks to become closer to the nonlinear model. However, for CIM, the negative value of Tanh
function is difficult to process; A high-speed and high-precision absolute value operation circuit is proposed to
solve this problem. The input voltage is passed through the comparator first, the negative voltage input is
converted into positive voltage by the proportional inverting amplifier and then delivered through a switch. In
this way, the absolute value operation processing of the discrete output function is realized. Compared with
traditional absolute value circuits using the diode full-wave rectification, this circuit avoids effectively the
introduction of diodes, and has the following advantages, faster speed, lower power consumption and a smaller
overall area. Designed on 55 nm CMOS technology, the simulation results show that, under a 50 ns operating
clock period, the error between the output voltage and the input voltage after conversion of the absolute value
circuit can be controlled within 1%. Moreover, the comparator output delay is 5 ns, and the amplified voltage
error in the zero point region is less than 400 pV. At a power supply voltage of 1.2 V, the power consumption is
670 pW, and the layout area is 4 447 pm?.
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