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Abstract

In this study, supercritical .fluids (SCF)~technology is employed originally to
effectively improve the properties of low-temperature-deposited metal oxide dielectric
films. In this work, 7 nm ultra-thin-Hafnium Oxide: (HfO,) films are fabricated by
sputtering method at room temperature,-and replacing the conventional high
temperature annealing with supercritical fluids treatment at 150 °C. The supercritical
fluids act a transporter to deliver H;O-molecule into the HfO, films for repairing
defect states. After this proposed process, the absorption peaks of Hf-O-Hf bonding
apparently raise and the quantity of oxygen in HfO, film increases from FTIR and
TDS measurement, individually. The leakage current density of 7 nm HfO, film is cut
down to 2x107" A/cm? at [Vg| = 3 V, and the conduction mechanism is transferred
from quantum tunneling to thermal emission because of the significantly reducing the
defects in the HfO, film. Moreover, the higher breakdown voltage is obtained,
reaching |Vg| =24 V.

Additionally, supercritical fluids technology is also proposed to effectively
passivate the defect states in hydrogenated amorphous silicon thin film transistors
(a-Si:H TFTs) at low temperature (150 °C). After the treatment of supercritical fluids
mixed with water and propyl-alcohol, the a-Si:H TFT exhibited superior transfer
characteristics and lower threshold voltage. The improvement in electrical
characteristics can be verified due to the significant reduction of density of states
(DOS) in the mobility gap of amorphous silicon.

This proposed technology is also used to improve the transfer characteristics of
Non-volatile Memories at 150 °C. From theses experimental results, the ideal
capacitance-voltage curve, the better program / erase and retention time are obtained,
such that the supercritical CO, treatment provide a novel method to enhance the
transfer characteristics of Non-volatile Memories.



