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SYNCED: Synapses and Neurons using Correlated Electron Devices New Material Development

 Development of a correlated electron switch (CES) as a radiation-hard high-temperature tolerant non-volatile logic switch for ‘ Condensation/gas
post-Moore sub 5nm nodes phase rn

 CES is capable of replicating the function of a neuron and synapse for neuromorphic compute, which holds the promise to
have five orders of magnitude more power efficiency versus current von Neumann compute
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« Carbon doping is used to achieve a stable correlated electron material for the CeRAM device by ensuring that the correct stoichiometry is achieved to
allow for the disproportionation reaction (essentially forming a defect free interface and device)

« Carbon doping allows for sigma-bonding donation and pi-bonding backdonation which ensures that the material is p-type as hole conduction is critical
for the device operation

tetragonal MO phase Tetragonal and cubic
MO phases Whole film is

CeRAM Operation & oo RIS

« The Mott transition is a disproportionation reaction (the same element is oxidized and reduced)
e This is realized by the transfer of electrons between orbitals (CeRAM is an orbital switch with a length scale on the order of the Bohr radius) 1um - 100um Blanket MIMCAP 100nm - 500nm Planar MIMCAP
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The full Hamiltonian including the strong Coulomb interaction is used to describe the behavior of CeRAM - ) g d) Deposit Pt
(The strong Coulomb interaction is ignored in semiconductors, we use the single electron approximation) . terzrﬁlrjgﬁ:ﬂttgr e = ) (Llif?c?f?r:]e)sist _
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The chemical potential is determined by doping and charge injection (both holes and electrons). The doping is set for a target devices while the injection
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