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Abstract: The ferroelectricity in Hfo.sZro.s02 (HZO) thin films is one of the most interesting topics for next-generation non-

volatile memory applications. It is known that a crystallization process is required at a temperature of 400°C or higher to form

an orthorhombic phase that results in the ferroelectric properties of the HZO film. However, to realize the integration of

ferroelectric HZO films in the back-end-of-line, it is necessary to reduce the annealing temperature below 400°C. This study

aims to comprehensively analyze the ferroelectric properties according to the annealing temperature (350-500°C) and time (1-5
h) using a furnace as a crystallization method for HZO films. As a result, the ferroelectric behaviors of the HZO films were

achieved at a temperature of 400°C or higher regardless of the annealing time. At the annealing temperature of 350°C, the

ferroelectric properties appeared only when the annealing time was sufficiently increased (4 h or more). Based on these results,

it was experimentally confirmed that the optimization of the annealing temperature and time is very important for the ferroelectric

phase crystallization of HZO films and the improvement of their ferroelectric properties.
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Fig. 1. Schematic illustration of the fabrication process and HR-TEM
image of TiN/HZO/TiN capacitors.
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Fig. 2. Polarization-electric field hysteresis curves of TiN/HZO/TiN capacitors annealed at various temperatures for 1 h.
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Fig. 3. Polarization-electric field hysteresis curves of TIN/HZO/TiN capacitors annealed at 350°C for various times.
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