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OverviewAbstract
Thin-film transistors are the preferred choice for large-area electronic
systems, such as displays. However, due mainly to their poor
performance, they are usually used only as switching elements. This
implies that the main part of the processing power needed to run the
displays must be placed outside and fabricated using other
technological process, thus increasing the whole cost. There have
been some proposals in the literature to increase the performance.
Due to the fact that the main limiting factor is the low field effect
mobility, a trend is the use of carbon nanotubes (CNT) to raise it.
However, there are many technological problems linked to this
approach. An alternative is the use of CNT networks, as proposed in
the literature. This idea tries to combine the ease of fabrication of
TFTs, while at the same time profiting of the high mobility of CNT.

In this work, we will propose a compact model for this kind of
transistors. Due to the fact that the structure is quite similar to that of
an amorphous TFT (a-TFT), we will extend an a-TFT model to take into
account the effect of embedding the CNT. The model is compared with
experimental measurements, and the fitting is quite good, even when
comparing the transconductance.

Abstract

Experimental data (♦) and modeled curves (-) 
for a CNT network TFT. 
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Experimental data (♦) and modeled curves (-) 
for a CNT network TFT. 
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1. The zone for VGS below
the threshold voltage VTH.

2. The region where the channel
starts, and is for VGS between VTHand VP.

3. Begins when the potential barrier that
keeps injection out of the CNT is
surpassed and the field effect mobility is
greatly improved.

4. When the electron-
electron interactions
at CNT begin to be
important, thus
reducing effective
mobility.
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Four Modeled Regions:

Three Regions (plus sub-threshold):
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Regional Current Model:
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Regional Saturation Voltage Model:

Regional Mobility Model:


