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Effect of AZO electrode thickness on the performance of
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Abstract: To meet the low-temperature fabrication requirement of flexible electronics, MgZnO/ZTO TFT

with aluminum zinc oxide( AZO) transparent electrodes were fabricated via a low-temperature annealing
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process at 300 °C. The effects of AZO electrode thickness (110 nm, 165 nm, 220 nm, and 275 nm) on
device performance were systematically investigated. The thin films were characterized by ultraviolet-
visible spectrophotometry (UV-Vis) , atomic force microscopy(AFM) , scanning electron microscopy
(SEM) , and X-ray photoelectron spectroscopy(XPS). The results show that the device with an AZO
electrode thickness of 165 nm exhibits the optimal electrical performance, achieving a field-effect mobility
of 0.482 cm?+V'=s', a threshold voltage of 6. 362 V, a subthreshold swing of 3. 418 V/dec, and an on/off
current ratio up to the order of 10”. Analysis reveals that the oxygen vacancy concentration in the thin film
reaches an optimal level at the AZO thickness of 165 nm. The appropriate oxygen vacancy concentration
provides sufficient carriers for the thin film to enhance electrical conductivity, which effectively guarantees
the injection and transport efficiency of charge carriers. Furthermore, the positive bias stress (PBS) and
negative bias stress (NBS) stability of the device were evaluated. Under a gate bias stress of 20 V for
1 000 s, the threshold voltage shifts are only +1.99 V and —3.62 V, respectively, and the stability is
slightly superior to that of conventional I'TO-based devices. The final results demonstrate that the low-
temperature annealed MgZnO/ZTO-TFT with a 165 nm-thick AZO electrode possesses favorable
electrical properties and bias stability, providing a feasible strategy for the fabrication of low-temperature
indium-free transparent TFT devices.
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Fig.1 Structure diagram of MgZnO-TFT with AZO electrodes
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Fig.4 SEM images of AZO thin films with thicknesses of (a) 110 nm, (b) 165 nm, (c¢) 220 nm, (d) 275 nm.
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gate bias stresses of (a) 10 V and (b) 20 V

Transfer characteristic curves of MgZnO/ZTO-TFT with 165 nm AZO electrode under different stress times at



5 8 ]

2 M, 45 - AZO LB R BE XTI IR 'k MgZnO/ZTO-TF T 14 g (1 5% i 1141

——0s (a)
1IE-54 ——2005

1E-6 4

1E-7

=3
a

< 1E-8 4
1E9

1E-10

1E-11

T T T T T
40 20 0 20 40
Ve/V

——0s (b)
1E-59 ——200s
——400s
1E-6 4 ——600s
—+—2800 s
——1000s

1E-7 4

Ing/A

1E-8 §

1E-9 4

1E-10 A

1E-11

T T T T T
40 20 0 20 40
Ve V

B9 AZO HARJEE Jy 165 nm i MgZnO/ZTO-TFT 7E(a) —10 V. (b) —20 V M} & & J1 N AS RIS g Bk 18] 0 5% 3% R ok

ik .

Fig. 9 Transfer characteristic curves of MgZnO/ZTO-TFT with 165 nm AZO electrode under different stress times at
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Tab.3 Comparison of bias stability for different TFT devices
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