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Abstract: This research introduces the sputtered IZO thin film transistor (TFT) with solution-processed AlL,O; diffusion
layer. I1ZO is one of the most commonly used amorphous oxide semiconductor (AOS) TFT. However, most AOS TFTs

have many defects that degrade performance. Especially oxygen vacancy in the active layer. In previous research, aluminum

was used as a carrier suppressor by binding the oxygen vacancy and making a strong bond with oxygen atoms. In this

paper, we use a solution-processed Al,O; diffusion layer to fabricate stable IZO TFTs. A double-layer solution-processed
A1203-sputtered IZO TFT showed better performance and stability, compared to normal sputtered 1ZO TFT.
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2.2 Solution processed Al,O; diat
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Fig. 1. Cross-Sectional schematic diagrom of (a) IZO TFT with
Al diffusion layer before annealing and (b) completed Al, In,
Zn diffused TFT after annealing.
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Table 1. Atomic composition ratio of 1ZO thin film.

Atom Atomic percent (%)
In 29.22
Zn 25.84
(¢} 44.94

Table 2. Atomic composition ratio of AI-IZO thin film.

Atom Atomic percent (%)
In 24.54
Zn 23.82
Al 4.96
(0] 46.67
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Fig. 2. Ols XPS analysis data of (a) sputter IZO and (b) AlLO;
0.08 M - IZO.
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Fig. 3. Transfer characteristics of devices.
Table 3. Electrical parameters of devices.
A% SS
Device LZISAT o Lon/Tote
[em™/V - s] [V] [V/dec]
1Z0 39 78 16x10° 33
AlL,O5; 0.02 M - 1ZO 35 -1.4 1.6x10* 1.3
AlLOs; 0.05 M - 12O 30.6 0.2 0.9x10° 0.64
ALO; 0.08 M - 1ZO 28 1.6 2.3x10° 0.58
ALO; 0.12 M - 1ZO 21.3 2.8 0.4x10° 0.55
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Fig. 4. Transfer characteristic curves of 1IZO TFT of (a) PBS
condition and (b) NBS condition.
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Fig. 5. Transfer characteristic curves of Al-IZO TFT of (a)
PBS condition and (b) NBS condition.
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