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Analysis of initial stage in thin film growth of organic semiconductors by using
quartz crystal microbalance

Matsubara, Ryosuke
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in-situ

The aim of this research was to elucidate the elementary processes in the
initial stage of the thin film growth of organic semiconductors by means of the quartz crystal
microbalance (QCM). We developed an in-situ QCM measurement system and measured time evolutions of
adsorption amount of pentacene molecules in the initial stage of the thin film growth. In various
growth conditions, adsorption characteristics showed the stepwise behavior even though the incident
molecular flux was maintained at constant rate. This result was well-explained by a nucleation
process considering unstable, meta-stable, and stable states. By analyzing the experimental results
with this model, we successfully estimated activation energies In each states, which are crucial

factors for the thin film growth.
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Fig.2 Time evolution of adsorption amount measured
by QCM. (a) Full-scale profiles for all measurements.
Vertical dashed line indicates the time when deposition
was stopped. (b-d) Focused profiles at the initial stage
for each substrate temperatures.
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Fig.3. A model for the thin-film growth considering a
metastable state.
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Fig.4. The QCM data in the initia stage fitted with the
model considering the meta-stable state. Plots and solid
lines indicate experimental data and fitting data,
respectively.
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Fig.5. Arrhenius-type plots of mean-stay time (r1) and
average time for transition from unstable state to
metastable state (7).
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