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Abstract

The effect of source/drain: contacts-on the performance of OTFTs has been
investigated using pentacene as the active ‘material. In the first part, different metals
with various work functions were used as source/drain electrode. It has been found that
the device with high-work-function electrodes, for example, Au, exhibits better
performance. However, after the modification of metals oxides, such as MoO, and
V,0s, high performance can be still obtained, even while low-work-function
electrodes, such as indium-tin-oxide (ITO) and Al were adopted. It was inferred that
the metal oxides may behave like a protection layer to prevent the possible damage
during the sputtering of ITO or thermally evaporation of Al. In addition, during the
thermal evaporation, doping process may be induced, and the doped oxide probably
behaves like a highly-doped semiconductor. Thus, the charge injection barrier is

lowered due to the high concentration of free charge carriers.
The optimal device characteristics have been achieved by tuning the thickness of



metal oxides. Since the contact resistance is independent on the channel length, it can
be extracted from the relationship between the current, voltage and the channel length
in the linear region. By the so-called transfer-line method, it is proved that the
enhancement of devices efficiency is due to the decrease of the contact resistance after
one metal-oxide layer was inserted. Finally, the light-exposure effect and stress effect
have been also investigated.
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