(®)
2017 2018

1GZ0

Evaluation and improvement of physical ﬁroperties of 1620 flexible
semiconductors prepared by solution method

Morimoto, Takaaki

3,300,000

Indium gallium zinc oxide
(1GZ0-TFT)

X
2.0eV (PL)

1GZ0

We confirmed that Indium-gallium-zinc-oxide thin film transistors (I1GZ0-TFT)

with relatively high performance can be fabricated by solution process. On the other hand,
optimization of the preparation conditions was insufficient. In this study, we investigated the
effects of the conditions, and revealed that the on-current is large when the amount of In is large,
the amount of Ga is small, and the sintering temperature is high. Instrumental analysis such as
X-ray photoelectron spectroscopy showed the following mechanism: Since oxygen vacancies act as a
scattering center that inhibits the current, the on-current becomes large when the amount of oxygen
vacancies is small. Furthermore, the intensity of the broad photoluminescence (PL) observed around
2.0 eV was found to correlate well with the amount of oxygen vacancies, which indicates that PL can
be used as an index of the amount of oxygen vacancies.
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Table 1. Conditions of various samples prepared
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Fig. 2. Intensity ratios of O 1s XPS peaks due to lattice oxygen
(O), due to oxygen adjacent to oxygen vacancy (A), and due to
oxygen bonded weakly on the surface of the IGZO (O), as
functions of sintering temperature (a), Ga content (b), and In
content (c). (Inset) Result of peak fitting performed on the XPS
spectrum of the IGZO film sintered at 300 °C.
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Fig. 3 (a) PL spectra of IGZO films with a metal
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Fig. 4 Correlation between intensity of the PL
and that of the XPS Peak Oy, in the cases where
the sintering temperature (m) and the Ga ratio
(A) were changed. The PL intensity was
normalized by its maximum value of all the
samples.
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