
Neuromorphic Electronics

Neuromorphic Learning Circuits
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Hebbian Learning

Circuits

The Diorio Weight Normalizer
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Hebbian Learning

Circuits

A Bistable Hebbian Synapse
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Spike Based

Learning Circuits

A Spike Based Learning Circuit
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Spike Based

Learning Circuits

Excitatory Synapse
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Spike Based

Learning Circuits

The Floating Gate Weight Storage Cell

Vdd

InjectionSourceVLearnUp

TunnelingV

LearnDown

Weight

Weight

LearnDown

LearnUp

AmpBias

FloatingGate
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Spike Based

Learning Circuits

The Weak Multi-Level Weight Storage Cell

+

-

+

-

+

-

+

-

+

-

+

-

+

-

2.4pF

14fF

_p_bias_out

w

_up_bias

_up

_down_bias

_down
level<0>

level<1>

level<2>

level<3>

level<4>

level<5>
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Spike Based

Learning Circuits

The Circuit Computing Positive Change
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Spike Based

Learning Circuits

The Circuit Computing Negative Change
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