©
2015 2018

Non-binary analog-to-digital converters based on neural networks
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By adopting A ¥ modulators as neurons in the digital output layer of the
neural network (NN), conversion errors due to local minima inherent to NN-based analog-to-digital
converters can be reduced, and circuit configurations capable of high-resolution operation have been
revealed. Our signal-level simulation showed a possible conversion resolution as high as 20 bits or
more by exploiting the oversampling technique. In addition, the non-binary operation is achieved by
properly selecting the weighting factors in the NN. Furthermore, an active/passive mixed-mode
dynamic-common-source amplifier is designed and fabricated as a critical component required for
product-sum operation in the NN, and the low power consumption was confirmed.
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