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Introduction

Resistive or Redox RAM (ReRAM) is one of the most promising replacements for Flash, DRAM,
and even SRAM memories [1]
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This poster presents an investigation into displacement damage and ionization effects on TaOx
and TiO, memristors using heavy ion and X-ray irradiation

TaO, and TiO, memristors both show high tolerance for displacement damage and ionization
damage and are promising candidates for future radiation-hardened non-volatile memory
applications.
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Post-Rad Behavior
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* Asingle reset may not remove all oxygen
vacancies introduced by displacement
damage

* Percolation paths may be easier to form
during subsequent irradiations

* Multiple reset cycles may gradually return the

conduction channel to its original state

TiO, Behavior
* Off-state resistance often degrades with
repeated cycles after irradiation

Summary
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* Radiation-induced resistance changes due to displacement damage and
ionization effects have been identified in TaO, and TIO, memristors

* Displacement damage tends to cause gradual resistance changes while
ionization causes a large, abrupt change in resistance

* Applying small voltages appears to prevent ionization based resistance changes

* Displacement damage may cause cumulative damage in TaO, devices that can
be mitigated by resetting the part multiple times

* Displacement damage in TiO, causes less predictable effects and often results
in post-irradiation instability in the off-state resistance

* Both technologies show little change in device characteristics until high
fluences and doses are reached and show great promise for use in radiation-
hardened non-volatile memory applications
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