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Two-dimensional (2D) materials hold great promise in future nano-device applications and are also 
usually good candidates for gas sensors due to their large surface-to-volume ratio and the associated 
charge transfer between gas molecules and the substrates [1]. We report the gas-sensing 
performance of a p-type field-effect transistor (FET) based on tungsten diselenide (WSe2) film as an 
active channel. WSe2 film is exfoliated on a 35 nm thick pad oxide which is thermally grown on 
heavily doped n-type Si (100) substrate as a bottom gate and palladium (Pd) is used as source/drain 
contacts. The gas-sensing characteristics of WSe2 FET are investigated for four gases (H2S, NH3,
SO2, NO2) at room temperature. When the device is exposed to a reducing gas (H2S or NH3), the 
drain current (ID) decreases. On the contrary, ID increases when the device is exposed to an 
oxidizing gas (SO2 or NO2). The sensing mechanism can be explained by charge transfer between 
WSe2 and target gas. In this work, the possibility of WSe2 FET as a gas sensor has been confirmed 
and the accomplishment of WSe2 FET gas sensor is expected to pave a new avenue for gas-sensing 
applications with the advantages of flexible and wearable properties [2]. 
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Fig 1. (a) Cross-sectional schematic view, (b) microscopic image, (c) transfer characteristics and 
(d) gas-sensing characteristics of WSe2 FET 
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Given their superb electrical, mechanical, and chemical properties, carbon nanotube transistors have 
been extensively explored for a number of electronic device applications. Up to date, highly purified, 
solution-processed semiconducting carbon nanotube transistors has been shown to be promising
candidates for future large-scale macroelectronic applications and they have been also reported for 
various gas sensors, including a hydrogen gas sensor [1]. However, there have been still severe
problems in the way to commercialization of carbon nanotube transistors as gas sensors. In particular, 
the current drift phenomenon that associated with the hysteresis (change of drain current under a fixed 
bias as a function of measurement time) has been considered to be one of the critical problems. When 
low concentration of hydrogen gas is detected using the carbon nanotube transistor, it is difficult to 
distinguish the correct responses of the hydrogen gas due to the unavoidable current drift in carbon 
nanotube transistors.

In this work, we propose new measurement method to effectively detect hydrogen gas in carbon 
nanotube transistors by employing the pulse measurement. It is found that the pulse measurement can 
provide the current to be saturated within a short time and it enables to successfully detect the 
hydrogen gas with low concentration from the change of the saturated current.

Fig. 1. (a) Schematic of the carbon nanotube transistor as a hydrogen gas sensor. (b) Proposed pulse 
measurement scheme for reducing current drift phenomenon. (c) Current saturation through the pulse 
measurment. (d) Hydrogen reaponse using the pulse measurement.
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