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Introduction -

n the last decade solution-based dielectric oxides have been widely studied in electronic applications enabling the use of low cost processing technologies and devices improvement. The most promising are the high-k dielectrics, like aluminum \
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I (AlIO,) and hafnium oxide (HfO,), that allow an easier trap filing in the semiconductor and the use of low operation voltage. However, in the case of HfO, usually is needed a high temperature to induce a uniform and condensed film, which limits I
its applications in flexible electronics. This paper describes how to obtain HfO, dielectric thin films and the effect of their implementation in multilayer dielectrics (MLD) at low temperatures (150 °C) to apply in thin film transistors (TFTs) using
the alliance between solution combustion synthesis (SCS) and ultraviolet (UV) treatment. In the case of SCS an oxidizer (nitrates) and a fuel (urea, citric acid) are added to the precursor solution. During the annealing process a exothermic

reaction occurs, resulting in a reduction of the external heat required for the film formation; the remove of organic solvents and film densification. By using a DUV treatment the films are exposed to high-energy photons which causes the I
cleavage of alkoxy groups, active metals, and oxygen atoms to simplify M—O—M network formation. After less than 10 min of UV irradiation, the polymeric chains break into smaller fragments, which induces degradation, leading to removal of l

\ oxygen, carbon and improving the film densification. The combination of these methods improves the reliability of the nanoscale film morphology, composition of metal oxides and stability over time. [1-3]
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Experimental Section
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Variables
:: Metal ion concentration: c = 0.1, 0.15 to 0.2 M (AIO,) and c = 0.1 M (HfO,) :: Fuel/oxidizer ratio: ¢ = 1 (AlO, and HfO, solutions ) and ¢ = 1.1 (HfO, solution )
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Results

Solution analysis
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Electrical Characterization
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Conclusions

(7 e single ayers and mutiayers exhibied the elimination of althe residual rganics, a smal suface roughness (< .2 ) an

QRCODE

The single layers and multilayers exhibited the elimination of all the residual organics, a small surface roughness (< 1.2 nm) and\
I a high breakdown voltage (> 2.7 MV-cm-1).
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v The resulting MLD/IGZO TFTs presented a high performance at a low operation voltage (< 3 V), with high saturation mobility

I (43.9 £ 1.1 cm?-V-1.s'1), a small subthreshold slope (0.066 £ 0.010 V-dec'l), current ratio of 10°, and a good stability after 2|
months. To our knowledge, the results achieved surpass the state-of-the-art.

v Finally, we demonstrated a low-voltage diode-connected inverter using (MLD)/IGZO TFTs working at a switching speed of 100 HzI

with a maximum gain of 1 at 2 V. l
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