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CBRAM is a promising technology for future nonvolatile memories, due to its low operating voltages,
low power consumption and ease of integration in the back end of a logic process. A CBRAM cell is
composed of a resistive switching layer encapsulated between an electrochemically active electrode, and an
electrochemically inert counter electrode. The storage of the information is based on the contrast between
a high resistance state and a low resistance state. Resistance switching is induced by electro-chemical
driven growth and rupture of a metallic filament in the electrolyte. A new simulation tool based on the
finite element discretization of a system of partial differential equations is presented in this presentation.
Our model relies on assumptions used in [1][2]. During write operation (SET), cations obtained from the
oxidation of the top electrode migrate through the electrolyte, reduce on the filament and contribute to
filament?s growth until it connects the two electrodes. The erase operation (RESET) is achieved by the
electro-chemical driven dissolution of the filament. The Level Set Method (LSM), introduced by Osher
and Sethian [3], is used to simulate the filament growth and dissolution. The level set method classically
needs a stabilization term to prevent instabilities in the numerical simulation. We used a stabilization
method which was applied by Olsson [4] in two-phase flow simulation.

Références

[1] R.WASER, R.DITTMANN, G.STAIKOV, K.SZOT, Redox-Based Resistive Switching Memo-
ries ? Nanoionic Mechanisms, Prospects, and Challenges, Advanced Materials, 21, 2632-2663, 2009.

[2] S.MENZEL, B.KLOPSTRA, C.KUGELER, U.BODGER, G.STAIKOV, R.WASER, A Sim-
ulation Model of Resistive Switching in Electrochemical Metalization Memory Cells, Materials Re-
search Society, 1160, 101-106, 2009.

[3] S.OSHER, J.A.SETHIAN, Fronts Propagating with Curvature Dependent Speed: Algorithms
Based on Hamilton-Jacobi Formulations, J. Comp. Physics, 79, 12-49, 1988.

[4] E.OLSOON, G.KREISS, S.ZAHEDI, A conservative level set method for two phase flow II, J.
Comp. Physics, 225, 785-807, 2007.

Pierre DORION, CEA-LETI, Campus MINATEC, 17 rue des Martyrs, 38054 Grenoble, Cedex 9, France
pierre.dorion@cea.fr

Olga CUETO, CEA-LETI, Campus MINATEC, 17 rue des Martyrs, 38054 Grenoble, Cedex 9, France
olga.cueto@cea.fr

Marina REYBOZ, CEA-LETI, Campus MINATEC, 17 rue des Martyrs, 38054 Grenoble, Cedex 9, France
marina.reyboz@cea.fr

Elisa VIANELLO, CEA-LETI, Campus MINATEC, 17 rue des Martyrs, 38054 Grenoble, Cedex 9, France
elisa.vianello@cea.fr

Jean Charles BARBE, CEA-LETI, Campus MINATEC, 17 rue des Martyrs, 38054 Grenoble, Cedex 9, France
jean-charles.barbe@cea.fr

Andreea GRIGORIU, Univ. Paris Diderot, Sorbonne Paris Cit, J.-L Lions Laboratory, UMR 7598, UPMC,
CNRS, F-75205, Paris, France
andreea.lachapelle@gmail.com

Yvon MADAY, UPMC Univ. Paris 6, UMR 7598, J.-L Lions Laboratory, F-75005, Paris, France
maday@ann.jussieu.fr


