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Abstract: Soution-processed ZrInZnO (ZIZO) thin-film transistors (TFTs) with varying Zr content were f
abricated. The ZIZO TFT (Zr=20 at. %/Zn) has an optimal performance with the saturation field effect m
obility of 0.77 cm?/Vs, the threshold voltage (Vth) of 2.1 V, the on/off ratio of 4.95x10°, and subthreshold
swing (S.S) of 0.73 V/decade. Using this optimized ZIZO TFT, the positive and negative gate bias stress
according to annealing temperature was also investigated. While the Vth shifts dramatically after 1,000 s
of both gate bias stresses, variations in the S.S are negligible. It suggests that electrons or holes are tem
porarily trapped in the gate insulator, the semiconductor, or the interface between both layers.
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Fig. 1. Schematic diagram of bottom gate ZIZO TFT

structure.
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Fig. 2. Variations in mobility, Vth, on/off ratio, and S.S.
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Fig. 3. Transfer curves of ZIZO TFTs

annealing temperature.
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Fig. 4. XRD pattern of ZIZO film (Zr= 20 at. %/Zn)

according to annealing temperature.
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Table 1. The variation of Vy according to various gate
bias stresses for 1, 10, 100, and 1,000 s.

Bias stress time 1 10 100 1000
400 | 0 2.34 12.90 21.72
Positive s | 0 | 120 270 850
gate bias
500 | 0 057 1.76 5.99
400 | 0 | -164 774 | -1430
Negative |0 1 o | 02 -058 -6.80
gate bias
500 | 0 0.17 -0.16 -2.56

Table 2. The variation of S.S according to various gate
bias stresses for 1, 10, 100, and 1,000 s.

Bias stress time 1 10 100 1000
400 | 0 | -0005 | -0015 | -0.032
Positive 1oy | 0.017 0.023 0.024
gate bias
500 | 0 | -0068 | -0.110 | -0.219
400 | 0 0.027 0.043 0.054
Negative | o | o | 0030 | —0020 | -0.032
gate bias
500 | 0 | -0022 | -0.100 | -0.122
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