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ABSTRACT

Organic field-effect transistors (OFETs) have found a wide range of uses due to their attractive properties.
A great deal of effort has been expended on boosting their mobilities, which tend to be low. Given this,
accurate estimation of the mobility is crucial. We have developed a web application that automates or simplifies
several of the steps required to estimate the mobility from experimental data. The app can be accessed at
ofetanalysisapp.shinyapps.io/ofetanalysisapp. The app takes as inputs a file with the data and pieces of
information like the number of OFETs and their channel lengths. The app has features that enable the user to
mark OFETs as outliers, which are excluded from subsequent calculations. It fits nonlinear regression models to
compute estimates of the mobility as well as the threshold voltage. The app provides several visualizations that
give the user insight into the nature of the data. The estimates computed by the app can be downloaded in an
Excel file so the user can perform further analysis. The use of the app is illustrated with a dataset from one of
our OFET experiments.
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1. INTRODUCTION

Organic field-effect transistors (OFETs) are becoming more popular because of their ability to complement
traditional silicon technology. They are used in a variety of applications, such as artificial skin, RFID tags,
flexible devices,1 and biological sensors.2 There are several reasons for their versatility. They can be made from
a number of different materials, be grown on flexible substrates, and be processed at low temperatures. They
weigh little and are biodegradable. However, compared to field-effect transistors (FETs) that are silicon-based
or inorganic, these devices have some drawbacks, like low mobilities and slow processing speeds.

Much work has been done to increase their mobilities over the last decade.3 The mobility is estimated with a
plot of the square root of the drain current versus the gate voltage. A straight line is fit in the saturation regime,
and its slope is used to calculate a mobility estimate. This estimate is quite sensitive to changes in the measured
value of the slope.4 An improper fit often results in an overestimate.5,6 Accuracy can be improved by making
the fit better. It can also be improved by combining estimates from many OFETs. Highly automated systems
for measurement, data processing, and estimation are essential for this approach, as many measurements need
to be made and a large amount of data must be wrangled. To carry out this approach, we have been using
a measurement system called MBox and a web application for data processing and estimation that we have
developed.

We illustrate the use of the MBox system and the app with data from experiments on optimizing the quality
of the dielectric layer of an OFET. The quality of that layer plays a crucial role in the performance of an OFET.
Several methods are used to prepare this layer in practice. We have employed a simple and cost-effective method,
anodization, to grow high-quality aluminum oxide on the aluminum gate. Optimization was done with respect to
the amount of anodization current and the duration of the current. The optimization experiments are described
in Sec. 2. Section 3 shows how the app can be used to process data from an experiment and compute estimates.
Results from the experiments are presented in Sec. 4.
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We are continuing to improve the app and add features to it. We have been investigating the possibility of
using a cutoff for the normalized RSE or the pseudo-R2 to aid in outlier identification. The outlier identification
algorithm on the Outlier Flagging tab could be refined so that it performs better when the data is very messy,
as it can be when the anodization conditions haven’t been optimized. We have also been considering adding a
feature that employs hypothesis testing to suggest which sweep type to use. The app was originally designed
to process n-type OFET data and was extended so that it would also be able to process p-type OFET data.
It could possibly be extended to have the ability to process data on other kinds of transistors, such as organic
electrochemical transistors.
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