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ABSTRACT

Low-temperature fabrication of high-quality sol-gel thin films is becoming an essential
requirement to realize the full potential of flexible and printed electronics. Photochemical-
activation induced by Deep-Ultraviolet (DUV) light of wavelength YA nmand Ye¢ nm is
neoteric approach that emerged recently to replace the high-temperature conventional annealing
processes. This ultra-fast, simple and cost-effective photo-annealing route provide sufficient
energy to condense the sol-gel oxide films at significantly lower temperatures. In this
dissertation, we study the fabrication of multilayer high-x gate dielectrics using solution-
processed hafnium oxide (HfO2) and yttrium oxide (Y203) thin films with a strategic DUV
annealing approach. The performance of the fabricated HfO./Y.03 multilayer metal oxide
capacitor was investigated according to the number of layers and the route of annealing.
Specifically, multilayer dielectrics consisting of 3, 9 and 10 alternating layers were built. For
each case, three different conditions of annealing were applied: conventional annealing at 400°C

for 60 min, DUV annealing for 60 min, and DUV annealing for 30 min. The electrical and



optical properties for each configuration were analyzed to assess the performance of the devices.
The electrical properties of the dielectrics were examined by capacitance-voltage (C-V) and
current-voltage (I-V) measurements and the optical properties were examined by using (UV-
Vis). It was found that the 9 multilayers HfO2/Y203 films annealed by DUV for 30 min yielded
the lowest leakage current of 7.32x10° A/cm? at an applied voltage of 1V and had a dielectric
constant of 8.73 at 100 kHz with average transmittance around 94% and negligible hysteresis. In
general, the dielectrics films which annealed at DUV showed the smallest values for both
hysteresis and flat-band voltage.

This result provides a promising potential in employing the DUV as a low temperature

annealing for applications where the thermal budget becomes a crucial necessity.



