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Abstract: The advantage of OTFT technology is that large-area circuits can be manufactured on flexible substrates using a low-
cost solution process such as inkjet printing. Compared to silicon-based inorganic semiconductor processes, the process
temperature is lower and the process time is shorter, so it can be widely applied to fields that do not require high electron mobility.
Materials that have utility as electrode materials include carbon that can be solution-processed, transparent carbon thin films,
and metallic nanoparticles, etc. are being studied. Recently, a technology has been developed to facilitate charge injection by
coating the surface of the Al electrode with solution-processable titanium oxide (TiOx), which can greatly improve the
performance of OTFT. In order to commercialize OTFT technology, an appropriate method is to use a complementary circuit
with excellent reliability and stability. For this, insulators and channel semiconductors using organic materials must have stability
in the air. In this study, carbon-doped Mo (MoC) thin films were fabricated with different graphite target power densities via
unbalanced magnetron sputtering (UBM). The influence of graphite target power density on the structural, surface area, physical,
and electrical properties of MoC films was investigated. MoC thin films deposited by the unbalanced magnetron sputtering
method exhibited a smooth and uniform surface. However, as the graphite target power density increased, the rms surface
roughness of the MoC film increased, and the hardness and elastic modulus of the MoC thin film increased. Additionally, as the
graphite target power density increased, the resistivity value of the MoC film increased. In the performance of an organic thin
film transistor using a MoC gate electrode, the carrier mobility, threshold voltage, and drain current on/off ratio (Ion/lotf) showed
0.15 cm?/V-s, -5.6 V, and 7.5x10%, respectively.
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Fig. 1. X-ray diffraction spectra of MoC thin films fabricated with the
increase of graphite target power density.

200 nm

Fig. 2. FESEM surface and cross-sectional images of MoC thin films
fabricated at the conditions of 10 W/cm? (a), (b) and 16 W/cm? (c),
(d) graphite target power densities.
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Fig. 3. C and Mo concentration in MoC thin films fabricated with the
increase of graphite target power density.
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Fig. 4. RMS surface roughness values of MoC thin films fabricated
with the increase of graphite target power density.
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Fig. 5. Hardness and elastic modulus of MoC thin films fabricated
with the increase of graphite target power density.
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Fig. 6. Resistivity of MoC thin films fabricated with the increase of
graphite target power density.
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