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Parallelizable RNNs are ideal for edge Al, but they all suffer from fading memory.
Persistent memory exists, but bistable cells were too unstable to train.

The problem Fading and persistent memory. The fix From bistable MRUs to cumulative MRUs.  What we get Low-capacity scaling and perspectives.
Parallelizable RNNs (SSMs, linear gated RNNs) train via associative scans. ( )
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In uPdate_mOd_e (Zt = 1): 6ht/aht_1 =0. Quantized states map directly to analog hardware. Hardware (HW) and software (SW) outputs agree
The gradient is blocked. L ) closely: quantization blocks noise from accumulating across steps.
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Multistability for RL. Recurrence-based agents trained on short horizons stay optimal Analog implementation. Epsilon-annealing allows reliable training of the equivalent Hybrid with SSMs. Combining SSMs and CMRU brings both fading and persistent
at far longer ones. Multistability is the necessary property. CMOS circuits.

memory into a single architecture. An open research direction.
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