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Abstract: Resistive random access memory (ReRAM) of metallic conduction channel mechanism is based on the
electrochemical control of metal in solid electrolyte thin film. Amorphous chalcogenide materials have the solid
electrolyte characteristic and optical reactivity at the same time. The optical reactivity has been used to improve the
memory switching characteristics of the amorphous As,Ses-based ReRAM. This study focuses on the formation of
holographic lattices patterns in the amorphous As,;Se; thin film for straight conductive channel. The optical
parameters of amorphous As,Se; thin film which is a refractive index and extinction coefficient was taken by n&k
thin film analyzer. He-Cd laser (wavelength: 325 nm) was selected based on these basic optical parameters. The
straighten conduction channel was formed by holographic lithography method using He-Cd laser. Ag' ions that
photo-diffused periodically by holographic lithography method will be the role of straight channel patterns. The
fabricated ReRAM operated more less voltage and indicated better reliability.
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Fig. 1. Schematic views of holographic lithography setup for

the diffusion of Ag" ions and formation of diffraction patterns.
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Fig. 2. Diffraction efficiency of Ag/A2Se; double layers by
the holographic lithography method using He-Cd laser.
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Fig. 3. Current-voltage graphs of As,Se; based ReRAM with
Ag doped by holographic lithography using He-Cd laser.
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Fig. 4. Cumulative probability distribution of the operating
set/reset voltage (left) and the resistance of the devices at
LRS/HRS (right).
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Fig. 5. Endurance characteristics of Ag doped or Ag undoped
As,Se; based ReRAM.
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Fig. 6. Retention characteristics of Ag doped or Ag undoped
As,Se; based ReRAM.
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