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Memristive nanodevices

30 nm
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L. O. Chua, ñMemristor - the missing circuit element,ò IEEE Trans. Circuit Theory 18, 507ï519 (1971).

L. O. Chua and S. M. Kang, "Memristive devices and systems," Proc. IEEE, 64 (2), 209-23 (1976).
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Generalized memristor (1976)

(memristive device):

L. O. Chua, ñMemristor - the missing circuit element,ò IEEE Trans. Circuit Theory 18, 507ï519 (1971).

L. O. Chua and S. M. Kang, "Memristive devices and systems," Proc. IEEE, 64 (2), 209-23 (1976).

Memristive nanodevices

analog memory!
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Memristive nanodevice as binary switch
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Memristive nanodevice as binary switch

Constructive interference of ñpreò and ñpostò spikes.
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Pickett et al, ñSwitching Dynamics in a Titanium Dioxide Memristive Deviceò

Threshold? Not really:

Memristive nanodevice as binary switch

Constructive interference of ñpreò and ñpostò spikes.
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Constructive spike interference + population coding

GS Snider, ñSelf-organized computation with unreliable, memristive nanodevices,ò

Nanotechnology 2007
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Example:Instar learning with memristive circuits
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Instar learning law:

If you fix xij and set y = 1,

wij ă xij
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bipartite graphs Ą crossbars Ą layout
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Top view Oblique view

CMOS neurons

Axon nanowires

Memristive nanodevice = 

synapse

Memristive layer

Dendrite nanowires

CMOS neurons, memristive synapses
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Memristive / CMOS hybrid chip

3x3 crossbar

(100 nm nanowires)

CMOS + nano

memristors


