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Fig. 11 Variation of the characteristic wavenumber with electric field
for the surface patterns formed on the BPAPC films of 70 nm at four
different temperatures with the annealing time of 70 min.
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Fig.12 Variation of the change of the film thickness with the initial film
thickness for the surface patterns formed on the BPAPC films under
the action of an electric field of 30 V at a temperature of 200 °C with
the annealing time of 70 min.

for the surface patterns formed on the BPAPC films under the
action of an electric field of 30 V at a temperature of 200 °C with
the annealing time of 70 min. It is evident that there is a larger
change in the film thickness for a thinner film than that of
a thicker film. Such behavior is due to the limited amount of
polymer available for the formation and growth of the pillars.
To limit the change of the film thickness due to the formation
and growth of the pillars, a relatively thick film is needed.

4. Summary

In summary, the configuration of a parallel capacitor has been
used to construct the BPAPC pillars on BPAPC films. Both the
size and density of the pillars are dependent on the film
thickness. For the same experimental conditions, thicker films
will lead to the formation of pillars of larger sizes and smaller
densities. Increasing the annealing time allows more BPAPC to
flow into the root of the pillars and increase the average
diameter of the pillars formed on all BPAPC films of different
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thicknesses. The time dependence of the average diameter of
the pillars is found to be a linear function of the square root of
the difference between the annealing time and an incubation
time, in accord with the simple relation derived by Peng et al.>*
The temperature dependence of the temporal evolution of the
pillars follows the Arrhenius relation with an activation
enthalpy of 121.5 kJ mol . The FFT analysis of the formed
pillars reveals the ring-like patterns of the FFT diffraction
patterns. There is narrow distribution of the pillar sizes. The
characteristic wavenumber of the surface patterns are depen-
dent on the film thickness, annealing time and electric field
intensity. Increasing the film thickness and electric field
intensity lead to the decrease of the characteristic wavenumber
for the surface patterns formed at the same annealing temper-
ature. There is a larger change in the film thickness for
a thinner film than that of a thicker film due to the formation of
the pillars under the same experimental conditions.
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