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Abstract
The influence of the inhomogeneities of single-walled carbon nanotube (SWCNT) film/Si
Schottky barriers (SB) on their parameters was studied by measuring the current–voltage
characteristics over a wide temperature range, from 20 K to 315 K. Data were analyzed both
within the thermionic emission theory and its modification employing the Gaussian distribution
of the SB height. The entire temperature range was divided into three sub-ranges for an
adequate description of the experimental data. It was also necessary to consider the decrease in
the effective area of the heterojunction, caused by the morphology features of the SWCNT film,
and the increasing role of additional factors of current transport through the barrier, in addition
to thermionic emission, with decreasing temperature.
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1. Introduction

Carbon nanotubes (CNT)-based heterojunctions are the sub-
ject of intense research activity because of the wide range of
phenomena they allow for study. For example, CNTs, owing
to their unique optical, electrical, and chemical properties,
have been widely investigated as components of field-effect
transistors, photodetectors, solar cells, and gas sensors. Much
effort has been devoted to improving the sensitivity of photo-
detectors by adopting thin films of CNTs [1–3]. Althoughmul-
tifunctional CNT-based heterojunction device architectures
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offer various promising functionalities [4–6], several funda-
mental issues of the interface between an array of CNTs and
metal or semiconductors are still not well understood. In par-
ticular, the emerging interface charge states, surface rough-
ness, loose contact of nanotubes to the material, and natural
inhomogeneous oxide, all contribute to the distortion of the
ideal picture of contact between the tubes and other materials.
Understanding the properties of inhomogeneous heterojunc-
tions leads to a unique opportunity to influence and control
them. As a result, the study of new fundamental physics at the
interface opens prospects for the creation of a new generation
of carbon-based devices.

Semiconductor nanotubes in contact with a metal andmetal
nanotubes in contact with a semiconductor form a Schottky
barrier (SB), the parameters of which can be estimated
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