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Abstract: We investigated solution-processed indium–zinc oxide (IZO) thin-film transistors (TFTs) by inserting a 2-(4- 
biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole (PBD) buffer layer. This buffer layer efficiently tuned the energy level 
between the semiconducting oxide channel and metal electrode by increasing charge extraction, thereby enhancing the 
overall device performance: the IZO TFT with embedded PBD layer (thickness: 5 nm; width: 2,000 m; length: 200 m) 
exhibited a field-effect mobility of 1.31 cm2V 1s 1, threshold voltage of 0.12 V, subthreshold swing of 0.87 V decade 1, 
and on/off current ratio of 9.28×105.
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Fig. 1. (a) Schematic cross-sectional view of OFETsIZO TFTs 
and (b) chemical structure of the material used in this study.
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Fig. 2. AFM image of oxide transistor (a) 5 nm thick PBD 
electron transport layer, (b) 15 nm layer, and (c) 30 nm layer.
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(b)  

Fig. 3. I-V curves as fabricated devices (a) the current through 
drain in accordance with the voltage across gate and (b) the 
current through gate in accordance with the voltage across gate.
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PBD thickness
Mobility 
(cm2/Vs)

Ion/Ioff Vth (V)
S/S 

(V/decade)

5 nm 1.31 9.2 × 105 0.12 0.87

15 nm 0.72 7.7 × 105 8.93 0.67

30 nm 0.82 6.2 × 105 - -

Table 1. Comparison of the electrical parameters of the IZO TFTs with a different thickness of electron transport buffer layer.
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