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Abgract: In this study, we fabricated a TFT gas sensor with ZnO nanorods grown by hydrothermal synthesis. The
suggested devices were compared with the conventional ZnO film-type TFTs in terms of the gas-response properties
and the electrical transfer characteristics. The ZnO seed layer is formed by atomic-layer deposition (ALD), and the
precursors for the nanorods are zinc nitrate hexahydrate (Zn(NOs)-6H,O) and hexamethylenetetramine ((CH2)6N.).
When 15 ppm of NO gas was supplied in a gas chamber at 150°C to analyze the sensing capability of the
suggested devices, the sensitivity (S) was 4.5, showing that the nanorod-type devices respond sensitively to the
external environment. These results can be explained by X-ray photoelectron spectroscopy (XPS) anaysis, which
showed that the oxygen deficiency of ZnO nanorods is higher than that of ZnO film, and confirms that the ZnO

nanorod-type TFTs are advantageous for the fabrication of high-performance gas sensors.
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Fig. 1. The genera schematic of ZnO nanorod TFTs.
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Fig. 2. The process flow of the suggested ZnO TFT was
nanorods grown by hydrotherma synthesis. The main flow is
for conventional TFT whose channel is composed by ALD and
the additional process steps for nanorod devices at highlighted
by black box.
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Fig. 3. The schematic of fabricated ZnO nanorods TFTSs.
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Fig. 4. The FE-SEM image of the ZnO nanorods structure.
The ZnO film is 15 nm and the nanorod diameter and length
are 40~50 nm and 200 nm respectively.
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Fig. 5. The XRD pattern of the ZnO film and ZnO nanorod.
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Fig. 6. XPS O 1s spectra analysis peak of ZnO film and ZnO
nanorods.

Table 1. The value of the area of each pesk relative to the
total area.

Structure Film Nanorod
Zn-O / Tota (%) 0.47 0.40
VO / Totla (%) 0.42 0.58
-OH / Tota (%) 0.11 0.02
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Fig. 7. Nanorod surface adsorption state of NO gas showing
the gas sensing mechanism
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Fig. 8. The current transfer characteristics of the fabricated
ZnO film and ZnO nanorods TFTs.
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Fig. 9. The current transfer characteristics of the fabricated (a)
ZnO film and (b) ZnO nanorods TFTs according to the positive
gate bias stress time.
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Fig. 10. Sensing response of the ZnO sensor based on nanorods
and film. The testing gas is 15 ppm NO,. The sensor operating
temperature is 150°C.
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