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Development of flexible functional devices by controlling oxygen-related defects
in 1GZ0 thin films prepared at low temperatures
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A thin-film transistor (TFT) fabricated by coating a solution of the oxide
semiconductor In-Ga-Zn-0 (1GZ0), which has recently been put into practical use, exhibits a drain
current that is reduced to less than one thousandth of its original value when exposed to ozone at a

concentration of 5 ppm, and can be reset to its original value by irradiating it with visible
light. In other words, it has been found to function as an ozone gas sensor. Since the detection
sensitivity is positively correlated with the amount of hydroxyl groups in the 1GZ0 film, a reaction
model has been proposed in which electrons supplied from the hydroxyl groups contribute to the
reaction with ozone. In addition, it has been found that a gold/16GZ0/gold stacked structure, in
which current flows in only one direction, has the potential to function as a diode, because an
ohmic contact is formed between the lower gold and 1620, while a Schottky contact is formed between
the upper gold and 1GZO.
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Fig. 1 Intensity ratio of each Ols component peak as functions of Ga content (a) and In content
(b); solid green circles: 530 eV (bonded with metal), open blue triangles: 531 €V (adjacent to
oxygen vacancy), and open purple squares: 532 eV (bonded weakly to the surface).
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Fig.2 TGA (a) and DTA (b) spectra of the precursor solutions of 1GZO with various Ga contents,
observed in the solution-processed 1GZO films with Ga contents of 0 (solid black, A0), 10 (broken
red, Al), 20 (chain deep blue, A2), 40 (solid green, A4), 60 (broken pink, A6), and 80 (chain light

blue, A8) mol %.
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To improve visihility, each curveis shifted vertically by 1% in (a) and by 10



-1
-2
53
>4 L5F e A S
=5 AP
o FE
-6
-7 Ev
-8 S S, Sa L, A @
0 20 40 60 80

Ga Content [%0]

Fig. 3 Ec (open red triangles), Er (solid blue diamonds), and Ey (solid black circles), as functions
of Ga(a) and In (b) contents.
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Fig. 4 Dependence of ozone detection sensitivity
Sontheln content.
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Fig. 7 Structure of the solution-processed
IGZO or 1ZO TFT, in which Au and Al
electrodes are used asthe drain and the source,
respectively.
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Fig. 9 AU/IGZO/Au stack layer structure
fabricated by the solution process. In this
structure, the Schottky contact should be
formed between IGZO and upper Au electrode
used asAnode.
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Fig. 8 Transfer characterigtics of the IGZO
TFTswith metal contents of In:Ga:Zn = 2:0:1.
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Fig. 10  Transfer characteristics of the
Schottky contact shown in Fig. 10, formed
between Au electrode and | GZO with the metal
content of In:Ga:Zn = 6:1:3.
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