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Variations in Tunnel Electroresistance for Ferroelectric Tunnel Junctions Using
Atomic Layer Deposited Al doped HfO, Thin Films
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Abstract: To enhance the tunneling electroresistance (TER) ratio of a ferroelectric tunnel junction (FTJ) device using
Al-doped HfO, thin films, a thin insulating layer was prepared on a TiN bottom electrode, for which TiN was
preliminarily treated at various temperatures in O, ambient. The composition and thickness of the inserted insulating
layer were optimized at 600°C and 50 Torr, and the FTJ showed a high TER ratio of 430. During the heat treatments,
a titanium oxide layer formed on the surface of TiN, that suppressed oxygen vacancy generation in the ferroelectric thin
film. It was found that the fabricated FTJ device exhibits two distinct resistance states with higher tunneling currents
by properly heat-treating the TiN bottom electrode of the HfO,-based FTJ devices in O, ambient.
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Fig. 1. Schematic diagrams of the fabricated FTJ device and

the modulations in electrostatic potential profiles at applications
of voltages with opposite polarities.
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Table 1. Summary of annealing conditions for TiN bottom electrode
and related device characteristics.

40 Torr 50 Torr 100 Torr 400 Torr 700 Torr
400C F F F F F1J A
600C F FIJ B N/A N/A N/A
650C FIJ C N/A N/A N/A N/A

F: Failure operations due to dielectric breakdown for devices.
N/A: Not available for FTJ device operations.
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Fig. 2. (a) C-V characteristics, (b) P-E hysteresis, and (c¢) -V

curves of the fabricated FTJ device with MFM structure.
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