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Comparison “SUT activation” with “previous SUT treatment”

We firstly reported SUT treatment as the “POST TREATMENT” to improve electrical
performance and stability on 1IGZO TFTs in [ACS Appl. Mater. Interfaces, 6, 6399-6405,
2014]. However, it is completely different as a view point of “purpose, methods, process
steps, and mechanism” compared to this research.

For purpose, previous research was focused on “POST TREATMENT”!' which is
conducted after deposition of passivation layer. Before the SUT treatment, IGZO TFTs have
already satisfactory semiconductor characteristics, but semiconductor characteristics could be
improved after SUT treatment. In contrast, in this research, we focused on “ACTIVATION”
in order to change 1GZO films from metallic to semiconductor characteristics. Sputter-
processed IGZO films were generally activated using only-thermal treatment above 300°C by
improving chemical bonds from weak- to well- and reducing sub-gap states caused by
oxygen.? However, this temperature is obstacle to choose various flexible substrates having
low melting temperature. Therefore, by modifying experimental conditions compared to
previous research, SUT activation can decrease temperature from 300°C to 150°C with
improved electrical performance and stability.

For methods, in the previous research, SUT treatment was simultaneously performed as the
post treatment using UV system with wavelength of 365nm and thermal treatment at 200°C."
We found optimized condition of SUT treatment for post treatment through various
experimental splits. However, in this research, if we used SUT treatment for activation as the
same condition of previous research (UV irradiation (365nm) + thermal (200°C)), IGZO
films was not activated to get satisfactory semiconductor characteristics as shown in figure
S1. Therefore, to utilize SUT treatment as the activation source, wavelength of UV system
should be modified as the 185nm and 254nm. In this research, we successfully found
optimized condition of SUT treatment for activation source.
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Figure S1. Transfer characteristics of SUT activated IGZO TFT
(SUT condition: UV irradiation (365nm) + thermal (200°C))

For process steps, as mention above, SUT treatment in previous research was conducted as
the post treatment, which is conducted after “completely finished device fabrication with
passivation layer”. Furthermore, before the SUT treatment, 1IGZO TFTs already have
semiconductor characteristics. However, in this research, we conducted SUT activation “after
deposition of IGZO film without passivation”. In additional, before the SUT activation,
IGZO TFTs do not have semiconductor characteristics, and they have semiconductor
characteristics after the SUT activation.

For mechanism, in this research, we used UV system with wavelength of 185nm and
254nm compared to previous research. Therefore, in SUT activation, we should consider two
effects including *“decompose-rearrangement and oxidation through oxygen radical”.
Previous research only considered the “decomposition-rearrangement”. Therefore, to
investigate two effects in SUT activation, we conducted physical and chemical analysis in
different ambient such as N, and air.

For these reasons, this research is completely different from previous research. Figure S2
illustrate comparison of “POST TREATMENT” and “ACTIVATION” using SUT treatment.
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Figure S2. Comparison of post treatment and activation using SUT treatment
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