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Abstract: The resistive memory switching characteristics of resistive random access memory (ReRAM) using the
amorphous GeSe thin film have been demonstrated at Al/Ti/GeSe/n’ poly Si structure. This ReRAM indicated
bipolar resistive memory switching characteristics. The generation and the recombination of chalcogen cations and
anions were suitable to explain the bipolar switching operation. Space charge limited current (SCLC) model and
Poole-Frenkel emission is applied to explain the formation of conductive filament in the amorphous GeSe thin film.
The results showed characteristics of stable switching and excellent reliability. Through the annealing condition of
400°C, the possibility of low temperature process was established. Very low operation current level (set current: ~
UA, reset current: ~ nA) was showed the possibility of low power consumption. Particularly, n* poly Si based
GeSe ReRAM could be applied directly to thin film transistor (TFT).
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Fig. 1. Current-voltage graphs of metal-insulator-silicon (M-I-S)
structural GeSe based ReRAM. The inset is fabricated ReRAM
device.
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Fig. 2. Cumulative probability distribution of the operating
set/reset voltage (left) and the LRS/HRS resistance value of
the device (right).
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Fig. 3. I-V conduction mechanism

logarithmic plots for
analysis of AUTi/GeSe/n” poly Si ReRAM. The inset is
Poole-Frenkel (In(J/E) vs E"?) fitting plots of the device.
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Fig. 4. Retention characteristics of Al/Ti/GeSe/n” poly Si
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