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This research demonstrated that decoupling read-port from write-port is the
key to a better stability for the machine learning operation because the product operations between
the input vectors and weight value can be isolated form the storage nodes of the SRAM cells. Both
(1) the number of multiple parallel connected transistors for the read-port and (2) the pulse width
applied to the transistors can be used for the adjustment of amount of the product value without any

stability issues. Because BL can be shorten without any stability issues. This removes the
requirement for the suppressing WL voltage level, thus lower voltage operation is enabled. New
algorithm for binary quantization reduced the instability of the weight learning curve thanks to
regularizing the weight variation range.
The weights are regularized within the same WL unit. This reduced the accuracy degradation due to
binary quantization error. This eliminated the requirements for the expensive ensemble learning.
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