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Abstract:

Recently the solution-based thin film technology has often been treated in the field of device

fabrication owing to easy process and convenience for the development of various semiconductor devices

and sensors. We deposited on glass substrate

single-walled carbon nanotubes (SWNTs)/silane hybrid
thin films by multiple spray-coating which is one of solution-based processes,

and examined their

electrical response for humidity. Generally silane binders which are often mixed in carbon nanotube
(CNT) solution to adhere CNTs to substrate well form easily each own functionalized group on the surface

of CNTs after they are hardened by way of the hydrolysis reaction. In this work, we investigated how
silane binders (TEOS (tetraethoxy silane), MTMS (methyltrimethoxysilane) and VTMS (vinyltrimethoxysilane))
in CNT thin films make effect to their electrical response on humidity. As the result, we found that the
resistance in the samples using TEOS was changed dramatically while it was almost invariant in the
samples using MTMS and VTMS for increasing humidity.
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TEOS

Fig. 2. SEM images of CNT thin films deposited by
multiple spray-coating on cover—glass substrate using
TEOS, MTMS and VTMS as binder.
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Fig. 3. I-V curves observed from the samples fabricated
using the three types of silane binders.
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Fig. 4. The resistance variation in the three types of
the samples using TEOS, MTMS and VTMS as a
function of the relative humidity.
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Table 1. The water CA values for the four types of
samples.

Silane binder Average contact angle [degree]
No binder 34.2
TEOS 70.31
MTMS 85.4
VTMS 84.8
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